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INTRODUCTION 


This paper is the eighth and final part of a work the intent of which 
is to describe and illustrate the Foraminifera of the Atlantic Ocean, 
especially those species which have occurred in the waters adjacent to 
the shores of the United States, including the whole of the Gulf of 
Mexico and the Caribbean Sea, that being the area in which most 
of the work of the vessels of the United States engaged in dredging 
work has been done. This part includes the families Rotaliidae, 
Amphisteginidae, Calcarinidae, Cymbaloporettidae, Globorotalidae, 
Anomalinidae, Planorbulinidae, Rupertiidae, and Homotremidae. 
In addition to the collection made by the Bureau of Fisheries steamer 
Albatross, shallow-water collections from the West Indian region and 
from along the coast from Florida to Eastport, Me., have been studied. 
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THE FORAMINIFERA OF THE ATLANTIC OCEAN 


ROTALIIDAE, AMPHISTEGINIDAE, CALCARINIDAE, CYMBALO- 
PORETTIDAE, GLOBOROTALIIDAE, ANOMALINIDAE, PLANORB- 
ULINIDAE, RUPERTIIDAE AND HOMOTREMIDAE 


By JosepH AuGuSTINE CUSHMAN 


Of Sharon, Massachuseiis 


INTRODUCTION 


This eighth and last part of the work on the Atlantic Foraminifera 
deals with the Rotaliidae, Amphisteginidae, Calcarinidae, Cymbalo- 
perettidae, Globorotaliidae, Anomalinidae, Planorbulinidae, Ruper- 
tiidae, and Homotremidae. In order to complete the generic and 
family diagnoses except of those families which are not found living, 
the genera are included whether they have living species in the Atlantic 
ornot. Itis always possible that some of the groups now known only 
from the Indo-Pacific may be later found in the western tropical 
Ailantic, although, as this region is becoming better known, the possi- 
bility of numerous additions is less probable. 

There are many species included here which are either rare or 
wanting in the collections made by the United States Bureau of 
Fisheries steamer Albatross, but are found in the collections from 
shallow water along the eastern coast of the United States or about 
the West Indies. Numerous species of the Rotaliidae, Anomalinidae, 

tanorbulinidae, etc., are found attached to seaweeds or eelgrass, and 
are very abundant in comparatively shallow water. Such species are 
often washed in on our shores in great quantities, and are to be found 
on beaches. They are often left in lines on the beach by the receding 
waves, and with shell fragments form white bands which may be 
scooped up and extensive collections made. The shore sands of Dog’s 
Bay, Ireland, are classic examples of this sort of deposit. 

The differences between the two sides of the Atlantic are very 
marked in these families, many of which have but few species in com- 
mon in the shallow waters of the two areas. 

A number of the species now living off the southeastern coast of 
the United States have already been described from the Late Tertiary 
of the same general region. 

Papers now under way on collections from the east coast of South 
America and from Bermuda will add supplementary data to the 


records included in this bulletin. 
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Family 338. ROTALIITIDAE 


Test generally trochoid except in Spirillina, all the chambers visible 

from the dorsal side except in a very few genera which become par- 
tially involute, only those of the last-formed whorl usually visible 
from the ventral side; wall calcareous, usually rather coarsely per- 
forate; aperture typically on the ventral side of the test. 
' As restricted here, the Rotaliidae includes those calcareous per- 
forate forms which are trochoid, with definite dorsal and ventral sides 
and the aperture wholly ventral. The genera make a natural group- 
ing closely related to one another, and the steps between the genera 
often well filled by the simpler or more complex species. The family 
may be derived through the conical forms of Spirillina and the simple 
and more primitive forms of Patellina and Discorbis. The more 
primitive genera have the umbilicus open, but this is filled in the 
higher forms. The earlier genera have simple walls, the higher ones 
as in Rotalia with double walls and a secondary canal system. There 
is a gradual progression from very simple structures to those fore- 
shadowing the specialized families which are derived from the 
Rotalhidae. 

There are a few extinct genera but most of them are known from the 
Cretaceous to the present seas. The veological history of the family 
starts with Spirillina, which is recorded as early as the Cambrian. 

Some of the other simpler, more primitive genera had their begin- 
nings in the Jurassic, but most of the genera do not appear until the 
Cretaceous, while a number of the more specialized ones are not 
developed until the Tertiary. There are a few records for certain 
genera from the Paleozoic, but these are so far as can be made out 
probably errors in the source of the material either through wrong 
labeling or insufficient care in preparation of material. 

From the Rotaliidae have developed a number of specialized families, 
several of which are included in the present part and the relationships 
of which are shown in the Introduction to Part 6 of this bulletin. 


Subfamily 1. SPIRILLININAE 


Test simple, consisting of a proloculum, and a planispiral, undivided, 
tubular second chamber, open end of the tubular chamber serving as 
the aperture. 

Genus SPIRILLINA Ehrenberg, 1841 


Spirillina EaRENBERG, Abhandl. k. Akad. Wiss. Berlin, 1841, p. 422.— 
CusuMaAN, Special Publ. No. 1, Cushman Lab. Foram. Res., 1928, p. 267. 
Operculina (part) Reuss, 1849. 
Cornuspira (part) ScHuULTzE, 1854. 
Cyclolina Eaamr, 1857 (not d’Orbigny). 
Genoholotype.—Spirillina vivipara Ehrenberg. 
Test typically free, occasionally attached, planispiral, composed of 
a subglobular or ovoid proloculum and a long undivided tubular 
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second chamber, close coiled in one plane; wall calcareous, perforate, 
surface smooth or variously ornamented; aperture formed by the 
open end of the tube. 

Cambrian to Recent. 

The Early Paleozoic records for this genus are fairly well substanti- 
ated and seem to show that this calcareous group has arisen inde- 
pendently of the truly arenaceous or agglutinated group. 


SPIRILLINA VIVIPARA Ehrenberg 
Plate 1, figures 1-4 


Spirillina vivipara EHRENBERG, Abhandl. k. Akad. Wiss. Berlin, 1841, p. 422, 
pl. 3, sec. 7, fig. 41—Wzu.u1amson, Mem. Lit. Philos. Soc. Manchester, 
ser. 2, vol. 8, 1848, p. 45, pl., fig. 34.—ParkeER and Jonrs, Ann. Mag. 
Nat. Hist., ser. 2, vol. 19, 1857, p. 284, pl. 11, fig. 46—H. B. Brapy, 
Trans. Linn. Soc. Zool., vol. 24, 1864, p. 473 (table) —Parker and Jonzs, 
Philos. Trans., vol. 155, 1865, p. 397, pl. 15, fig. 28—Jonrs, Parker, and 
H. B. Brapy, Pal. Soc., Mon. 19, 1866, pl. 3, figs. 20-22.—Goiis, Kong]. 
Svensk. Vet. Akad. Handl., vol. 19, 1882, p. 108, pl. 7, fig. 272.—H. R. 
Brapy, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 630, pl. 85, figs. 
1-5.—Sippatu, Proc. Lit. Philos. Soc. Liverpool, 1886, p. 70 (list).— 
Hatkyarp, Trans. Manchester Micr. Soc., 1889, p. 69.—Cuasrer, First 
Rep’t Southport Soc. Nat. Sci., 1890-91 (1892), p. 65—Egerr, Abhandl. 
Kon. bay. Akad. Wiss. Munchen, Cl. II, vol. 18, 1893, p. 394, pl. 18, 
figs. 56-58.—Fuint, Rep’t U. 8. Nat. Mus., 1897 (1899), p. 326, pl. 71, 
fig. 4—Wrtienut, Irish Nat., 1900, p. 55—Kuiarr, Rep’t Norwegian 
Fish. and Mar. Invest., vol. 1, No. 7, 1900, p. 23—CuHapman, Journ. 
Linn. Soc. Zool., vol. 28, 1902, p. 404 (list)—Miturrr, Journ. Roy. 
Micr. Soc., 1903, p. 693—Earuanp, Journ. Quekett Micr. Club, ser. 2, 
vol. 9, 1905, p. 219—Dakxin, Rep’t Pearl Oyster Fish. Ceylon, 1906, 
p. 237.—Ruvums ter, Zool. Jahrb., Abt. Syst., vol. 24, 1906, p. 32, pl. 2, 
fig. 7—CuHapMan, Journ. Quekett Micr. Club, ser. 2, vol. 10, 1907, 
p. 133.—Mrtuett, Rec. Foram. Galway, 1908, p. 6.—CHapMan, Sub- 
antarctic Islands of New Zealand, 1909, p. 852.—Herron-ALLEN and 
EARLAND, Journ. Roy. Micr. Soc., 1909, p. 439.—SipEsotrrom, Mem. 
Proc. Manchester Lit. Philos. Soc., vol. 54, No. 16, 1910, p. 24.—HErRon- 
ALLEN and HARLAND, Proc. Roy. Irish Acad., vol. 31, pt. 64, 1913, p. 107, 
pl. 9, fig. 1—Cuapman, Biol. Res. Endeavour, vol. 3, pt. 1, 1915, p. 28.— 
Touna, Jahrb. Kais.-Kén. Geol. Reichs., vol. 64, 1914 (1915), p. 656, 
pl. 39, fig. 183 —Cusuman, Bull. 71, U.S. Nat. Mus., pt. 5, 1915, p. 3, pl. 1, 
figs. 1, 2—HmrRon-ALLEN and Earuanp, Trans. Zool. Soc. London, vol. 20, 
1915, p. 683, pl. 51, figs. 19-21 (22?, 237); Journ. Roy. Micr. Soc., 1916, p. 
49.—-SipEsotTtTom, Journ. Roy. Micr. Soc., 1918, p. 250.—Hatkyarp, Mem. 
Proc. Manchester Lit. Philos. Soc., vol. 62, pt. 2, 1918 (1919), p. 104.— 
CusuMaNn, Proc. U. S. Nat. Mus., vol. 56, 1919, p. 623—Hrron-ALLEN 
and EaRLAND, Bull. Soe. Sci. Hist. Nat. Corse, 1922, p. 133.—CusHMan, 
Publ. 311, Carnegie Instit. Washington, 1922, p. 37, pl. 5, fig. 7—Hrron- 
ALLEN and Earuanp, British Antarctic Exped., Zool., vol. 6, 1922, p. 195, 
pl. 7, fig. 4—Cusuman, U.S. Geol. Survey, Prof. Paper 133, 1923, p. 36, 
pl. 6, fig. 1; Publ. 342, Carnegie Instit. Washington, 1924, p. 30, pl. 9, 
figs. 1, 2—H®ron-ALLEN and Earuanp, Journ. Linn. Soc. Zool., vol. 35, 
1924, p. 628; Journ. Roy. Micr. Soc., 1924, p. 166—Cusuman, Publ. 344, 
Carnegie Instit. Washington, 1926, p. 77; Bull. Scripps Instit. Oceanog- 
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raphy, Tech. Ser., vol. 1, 1927, p. 159.—Casasnovas, Not. Y Res. Inst. 
Esp. Ocean., ser. 2, No. 29, 1928, p. 6—Heron-ALLEN and EarLanp, 
Journ. Roy. Micr. Soc., 1930, p. 178. 


Test typically free, rarely adherent, planispiral, consisting of pro- 
loculum and long coiled, tubular second chamber, the later coils often 
somewhat uneven and not entirely planispiral, the tubular chamber 
overlapping slightly more on one side than on the other, sometimes 
flattened, periphery rounded; wall calcareous, coarsely pitted, thin; 
suture depressed; aperture formed by the open end of the tube. 

Diameter up to 0.50—-0.60 mm. 

Ehrenberg originally described this species from off the Coast of 
Mexico, near Vera Cruz. I examined the type in the Ehrenberg 
collection in Berlin and the drawing given by Ehrenberg, and copied 
here (pl. 1, fig. 1) is an excellent one of the type specimen. The 
species is a fairly common one in the West Indian region, and, as the 
above references show, has been widely recorded elsewhere. 

Whether or not the species has any such wide range as is indicated 
by the references is doubtful, and few of them are accompanied by 
figures. The figures given show the typical form and appearance of 
this species in the West Indian region from which it was described. 


Spirillina vivipara— Material examined 

















comeet | ber OF stat! Pept) tom haracter of 
Cat Yollee- | ber of | Sta- +. in Character 0. : 
No. | tion of—| speci-| tion oa fath- | ‘em- bottom Abundance 
mens oms | Pera- 
ture 
2650 | J. A.C. 1 4) ie ates dead coral___| Rare. 
2649 | J. A.C. 1 8 | oe Sc, Ts oe ee Do. 
2645 | J. A.C. 1 20 | | | ee meés22o22 24 Do. 
2647 | J. A.C. 1 21 Ge) eae InenSe se Do. 
2644 | J. A.C. 1 22 Giie Eek frie}.s 72222 Do. 
2642 | J. A.C. 1 22 Git alr fies issae5 a8 Do. 
10186 | J. A.C. 1 23 | 10) | eeees ty Se ne oe Do. 
2646 | J. A.C. 1 27 | d alee Pele {S=eas ee DOS 
2651 | J. A.C. 3 4 | Largo Shoal, San Juan Harbor, 1. |e ee ee ee Do. 
Porto Rico. 
12878 | J. A.C. 2 A eee CO Se ere eee ue en tas oD ae a Do. 
12929 | J. A.C. 2 IBOrmuddi see note cote eee eee ee De aoe ee ee Do. 

















SPIRILLINA VIVIPARA Ehrenberg, var. DENSEPUNCTATA, new variety 


Plate 1, figures 5 a, b 


Variety differmg from the typical in the broader coils which are 
ornamented by very numerous, fine, and evenly spaced perforations. 

Diameter, 0.35 mm. 

Holotype of variety (Cushman Coll. No. 12877) from Largo Shoal, 
San Juan Harbor, Porto Rico, at a depth of 7 feet. 

This may be specifically distinct, but material in sufficient quantity 
is not available for study. 
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Spirillina vivipara, var. densepunctata— Material examined 














Porto Rico. 


Cat. | Cotlec- | ber of| St Depth! ton 
at. ollec- | ber o a- s in Character of 
No. |tion of—| speci- | tion Locality fath- | *°M-| ~ bottom | Abundance 
mens ams, jos. 
| ture 
Senos en cere ran se ESE aE ae 
12879 | J.A.C 1 | 4 | Largo Shoal, San Juan Harbor, Lee ee ee eee Rare. 





SPIRILLINA VIVIPARA Ehrenberg, var. RUNIANA Heron-Allen and Earland. 


See Heron-Allen and Earland (Journ. Roy Micr. Soc., 1930, p.179, 
pl. 4, figs. 51-53). Described from the west of Scotland. 


SPIRILLINA PERFORATA (Schultze) 
Plate 1, figures 6, 7 


Cornuspira perforata ScuuttzE, Organ. Poly., 1854, p. 41, pl. 2, fig. 22. 

Spirillina perforata. WituiaMsoN, Rec. Foram. Gt. Britain, 1858, p. 92, 
pl. 7, fig. 202——Trrqurm, Ess. Anim. Plage Dunkerque, 1875, p. 21, 
plodh fier 5. 

Test rather regularly planispiral, coils regularly increasing in 
diameter as added, not flattened, periphery rounded; suture distinct, 
depressed ; wall coarsely and rather evenly pitted, the central portion 
sometimes with thickened areas of secondary deposit obscuring the 
earlier wall; aperture formed by the open end of the chamber. 

Diameter 0.45 mm. 

The specimens I have from the Western coast of Europe seem to 
be distinct from those of the West Indian region, especially those 
from the coast of Belgium figured here. The pits of the surface are 
of smaller size and much more even in their placing on the surface. 
There is also a tendency to secondary thickening not noted in West 
Indian S. vivipara Ehrenberg. 

Terquem records this species from the Eocene of the Paris Basin, 
but the fossil form is probably distinct. 


SPIRILLINA MARGARITIFERA Williamson 


Plate 1, figure 11 


Spirillina margaritifera W1LL1AMSON, Rec. Foram. Gt. Britain, 1858, p. 93, 
pl. 7, fig. 204.—Trrqurem, Mém. Soc. Géol. France, sér. 3, vol. 1, 1878, 
p. 10; Ess. Anim. Dunkerque, 1881, p. 110, pl. 13, figs. 2a,b. 

Spirillina tuberculata H. B. Brapy (part), Rep. Voy. Challenger, Zoology, 
vol. 9, 1884, p. 631 (not pl. 85, figs. 12-16)—Batkwitt and Wricut, 
Trans. Roy. Irish Acad., vol. 28, Sci., 1885, p. 349.—Sippatt, Proc. Lit. 
Philos. Soc. Liverpool, 1886, p. 70 (list). 


Test planispiral, the coils rather uniformly increasing in diameter 
as added, periphery rounded; wall ornamented by numerous project- 
ing tubercles arranged in either one or two series; aperture formed 
by the open end of the tubular chamber. 

Diameter 0.50 mm. 
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This species is described and figured by Williamson who compares 
it with Spirillina perforata and stresses the fact that in his species 
the “large foramina” of S. perforata are absent, and it is marked by 
small protuberances. Such specimens seem to be present in Recent 
material from Western Europe. There are numerous records for 
Spirillina margaritifera, but some of them evidently are not like the 
original and belong in different species, as is noted in the synonymy 
of some of the following species. Some of the figures referred by 
Heron-Allen and Earland to Spirillina vivipara' seem to belong 
to Williamson’s species. They are from the West of Scotland. 
Some of the records of S. tuberculata from about the British Isles are 
evidently this species. 


SPIRILLINA OBCONICA H. B. Brady (?) 
Plate 1, figures 8-10 


Under this name Heron-Allen and Earland record and figure 
specimens from the Clare Island region of Ireland.? Their figures 
are copied here. The types of this species are from the South Pacific 
and Antarctic, and there are numerous other records from the South 
Pacific. Their original figures of Irish specimens are here copied 
as well as a figure of a specimen kindly sent me by Earland from 
Porcupine Station 7, Third Cruise 1870, 48° 18’ N.; 9° 11’ W.; 93 
fathoms. 

Spirillina obconica—Material examined 





| 
| 








Cat. | Coll ne Depth] tom Character of 
at. /OUleC- er O . . in aracter 0 
No. |tion of—| speci- | Station Locality fath- ee bottom | Abundance 
mens | oms ture 
12807 | J.A.C, 2 _| Goldeeeker,| Off Maroe Islands_—.--c-- 98-|2- 22-02 |-- ee | ose eee Rare. 
16 
12880 | J.A.C. 1 | Foreupine 48°18" (00) NE 92 1 00e Wiel, OS ia) laa ees |e een eee Do. 


SPIRILLINA LATESEPTATA Terquem 
Plate 1, figures 12, 13; plate 2, figure 1 


Sptrillina lateseptata TERQqurEM, Ess. Anim. Dunkerque, 1875, p. 21, pl. 1, 
fig. 6. 

Spirillina vivipara EHRENBERG, var. carinata HALKYARD, Trans. Manchester 
Micr. Soc., 1889, p. 69, pl. 2, fig. 6 —Siprsotrom, Mem. Proc. Manchester 
Lit. Philos. Soc., vol. 52, No. 13, 1908, p. 8, pl. 2, fig. 4. 

Spirillina obconica H. B. Brapy, var. carinata HeRON-ALLEN and EaRLanp, 
Proc. Roy. Irish Acad., vol. 31, pt. 64, 1913, p. 109, pl. 9, figs. 6, 7; Trans. 
Linn. Soe. London, ser. 2, vol. 11, 1916, p. 269; Journ. Roy. Micr. Soc., 
1916, p. 49; British Antarctic Exped., Zoology, vol. 6, 1922, p. 195; Journ. 
Roy. Micr. Soc., 1930, p. 180. 


1 Trans. Linn. Soc. London, ser. 2, vol. 11, 1916, pl. 42, figs. 28, 24. 
? Proc. Roy. Irish Acad., vol. 31, pt. 64, 1913, p. 108, pl. 9, figs. 8, 9. 
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Test planispiral, very much compressed, usually slightly elliptical in 
outline, periphery acute, often keeled and the keel broken into a series 
of distinct teeth; coiled chamber with the cavity of the chamber near 
the outer part of the coil, built out beyond the keel of the previous 
coil; aperture elliptical at the end of the tubular chamber. 

Diameter 0.20—-0.30 mm. 

This is a very interesting species which is apparently localized about 
the British Isles and the coasts of France and Belgium and extending 
into the Mediterranean, although Heron-Allen and Earland have 
recorded it also from the Antarctic. 

Terquem evidently was the first to give a name to this peculiar 
form in 1875. His figure like most of his illustrations is not detailed, 
but he shows the thin plate-like keel with the main chamber on the 
periphery. His specimens were from Dunkerque. Halkyard later 
figured and described this from off Jersey, and there are numerous 
other records as noted above. I have specimens from off the Belgian 
coast, and thanks to Earland some from Porcupine Station 7, one of 
which is here figured. 

The keel is often beautifully toothed or may be broken and only 
represented by jagged angular bits. It is an extremely thin and 
delicate species. 

Spirillina lateseptata— Material examined 








Bot- | 














| Num- Depth 
= tom | 
Cat- | Collec- | ber of : : in Character of : 
No. | tion of—| speci- Station Locality fath- tem battens Abundance 
mens oms ane | 
| 
| Goldseeker | 
12806 | J.A.C. | 16rOn: Maroe islands: 26 2-2 s Eee alesse |--------=----- Few. 
Porcupine | 
12881 | J.A.C. | 7 | 48° 187 00 N.; 9° 11’ 00" W-|_------|.-----|-------------- Rare. 


SPIRILLINA LIMBATA H. B. Brady 





Plate 2, figures 2 a, b 


Spirillina limbata H. B. Brapy, Quart. Journ. Micr. Sci., vol. 19, 1879, p. 
278, pl. 8, fig. 26 a, b; Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 632, 
pl. 85, figs. 18-21.—-Sippatt, Proce. Lit. Philos. Soc. Liverpool, 1886, p. 70, 
(list) —Eccrr, Abhandl. kin. bay. Akad. Wiss. Miinchen, Cl. II, vol. 18, 
1893, p. 395, pl. 18, figs. 43, 44——Fuint, Rep’t U. S. Nat. Mus., 1897 
(1899), p. 326, pl. 71, fig. 5—-Cuapman, Journ. Linn. Soc. Zool., vol. 28, 
1902, p. 404 (list)—Mu.uert, Journ. Roy. Micr. Soc., 1903, p. 694.— 
Gopparb, Rec. Australian Mus., vol. 6, 1905-1908 (1908), p. 309.—DakIn, 
Rept. Pearl Oyster Fish. Ceylon, 1906, p. 237——Cuapman, Subantarctic 
Islands of New Zealand, 1909, p. 353; Biol. Res. Endeavour, vol. 3, pt. 1, 
1915, p. 28.—HeERon-ALLEN and Earuanp, Trans. Zool. Soc. London, vol. 
20, 1915, p. 684.—CusuMaN, Bull. 71, U. S. Nat. Mus., pt. 5, 1915, p. 5, 
pl. 2, figs. 1, 2—Hrron-ALLEN and Earuanp, Journ. Roy. Micr. Soc., 


2305—30——2 
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1916, p. 49.—Sipesorrom, Journ. Roy. Micr. Soc., 1918, p. 249.—Cusu- 
MAN, Bull. 100, U. S. Nat. Mus., vol. 4, 1921, p. 301.—Hrron-ALLeEN and 
EaruanD, British Antarctic Exped., Zoology, vol. 6, 1922, p. 196; Journ. 
Linn. Soe. Zool., vol. 35, 1924, p. 628.—CusuMan, Publ. 342, Carnegie 
Instit., Washington, 1924, p. 30. 

“Test planospiral, thin, equilateral, discoidal; lateral faces flat or 
only slightly concave; peripheral edge square. Spiral sutural line 
marked externally by a raised border of shelly deposit; surface other- 
wise smooth. Diameter % to %o inch (0.42 to 0.84 mm.).” 

The above description is from the original of Brady. Among other 
localities he mentions one in the North Atlantic and three in the 
South Atlantic. The figured specimens which are after Brady are 
from off Brazil. I have not found this species in the Albatross 
dredgings, although Dr. J. M. Flint records it. 

Most of the records are from the Pacific. 


SPIRILLINA LIMBATA H. B. Brady, var. DENTICULATA H. B. Brady 
Plate 2, figures 4, 5 


Spirillina limbata H. B. Brapy, var. denticulata H. B. Brapy, Rep. Voy. 
Challenger, Zoology, vol. 9, 1884, p. 632, pl. 85, fig. 17-—Eeerr, Abhandl. 
k6én. bay. Akad. Wiss. Miinchen, Cl. II, vol. 18, 1893, p. 396, pl. 18, fig. 
66.—Muuuert, Journ. Roy. Micr. Soc., 1903, p. 694.—Gopparp, Rec. 
Australian Mus., vol. 6, 1905-1908 (1908), p. 309.—CuHapmMaN, Subantarctic 
Islands of New Zealand, 1909, p. 354, pl. 17, fig. 2—HrrRon-ALLEN and 
EarLAND, Proc. Roy. Irish Acad., vol. 31, pt. 64, 1913, p. 109, pl. 9, fig. 10; 
Trans. Zool. Soc. London, vol. 20, 1915, p. 685.—CusHMaN, Bull. 71, U.S. 
Nat. Mus., pt. 5, 1915, p. 5, pl. 3, figs. 1, 2; Proc. U.S. Nat. Mus., vol. 56, 
1919, p. 624; Bull. 100, U. S. Nat. Mus., vol. 4, 1921, p. 302.—HzErRon- 
ALLEN and EHaruanp, British Antarctic Exped., Zoology, vol. 6, 1922, 
De Loe 

Spirillina margaritifera Wricut (not Williamson), Proc. Belfast Nat. Field 
Club, Appendix, 1885-86, p 321, pl. 26, figs. 12, a, b-—-Haukyarp, Trans. 
Manchester Micr. Soc., 1889, p. 69, pl. 2, fig. 7 


“External form and general characters of the test resembling those 
of Spirillina limbata; the raised spiral band covering the sutural line 
furnished ao buttress-like teeth, set at regular intervals along its 
inner margin.’ 

The above adabaanin elven by Brady does not mention the differ- 
ences in the two sides of the test in this variety. The dorsal side is as 
described, but the ventral side has large scattered tubercles obscuring 
the suture line. 

Such specimens as that figured by Halkyard would seem to belong 
to this variety. In the specimens figured from the Belgian coast 
(pl. 2, fig. 5) the dorsal side has a double row of pits inside the raised 
ridge. 

To the form described by Wright and Halkyard Heron-Allen and 
Earland (Journ. Roy. Micr. Soc., 1930, p. 181, pl. 4, figs. 54-58) have 
given the name Spirillina wrightii. 
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Most of the records for this variety are from the Indo-Pacific where 
the variety is a common one. 


Spirillina limbata, var. denticulata— Material examined 
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hi Num-| Depth oo | 
Cat. olleec- | ber of | Sta- ones in Character of 
No, | tion of—| speci- | tion Locality fath- | *€™-| ~ pottom | Abundance 
mens oms | Pera-| 
ture | 
10072 | JAC. 1 | eee ss Off Plymouth, England__-_------|-_- i Eo= eae be eres Rare. 





SPIRILLINA DECORATA H. B. Brady 
Plate 2, figure 3 


Spirillina decorata H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9, 1884, 
p. 633, pl. 85, figs. 22, 25—Eaarr, Abhandl. kon. bay. Akad. Wiss. Miin- 
chen, Cl. II, vol. 18, 1893, p. 394, pl. 18, figs. 64, 65.—Woopwarp, The 
Observer, vol. 4, 1893, p. 176—Muuert, Journ. Roy. Micr. Soc., 1903, 
p. 695.— Dakin, Rep’t Pearl. Oyster Fish. Ceylon, 1906, p. 237.—Ruum- 
BLER, Zool. Jahrb., Abt. Syst., vol. 24, 1906, p. 33, pl. 2, fig. 11 (?).— 
CHAPMAN, Subantarctic Islands of New Zealand, 1909, p. 353.—CusHMan, 
Bull. 71, U. 8. Nat. Mus., pt. 5, 1915, p. 7, pl. 5, figs. 1, 2—HErRon-ALLEN 
and Earuanp, Trans. Zool. Soc. London, vol. 20, 1915, p. 685.—SrpE- 
Bortom, Journ. Roy. Mier. Soc., 1918, p. 250.—Cusuman, Proc. U. S. 
Nat. Mus., vol. 56, 1919, p. 623—HrrRon-ALLEN and Earuanp, British 
Antarctic Exped., Zoology, vol. 6, 1922, p. 197; Journ. Linn. Soc. Zoology, 
vol. 35, 1924, p. 628. 

-‘Test free, discoidal, bilaterally symmetrical or nearly so; composed 
of six or eight convolutions of a somewhat embracing tube. Lateral 
faces slightly concave, peripheral edge thin and subcarinate; perfora- 
tions obscure in thick-walled specimens, the surfaces of which become 
pitted and furrowed; aperture of the adult somewhat contracted and 
triangular. Diameter %» inch (0.84 mm.) or more.” 

Brady’s records for this species include the following Atlantic 
Challenger records: off the Azores, 1,000 fathoms; off the Canaries, 
1,125 fathoms; off Culebra Island, 390 fathoms, and off Pernambuco, 
675 fathoms. The figured specimen is from the station off the Canaries 
(after Brady). Most of the later records for this species are from the 
Pacific, although Egger records it from West Africa. 


SPIRILLINA GROOMII Chapman (?) 


Under this name Heron-Allen and Earland figure a peculiar speci- 
men from the Clare Island region.’ The figure in some ways resembles 
the coiled operculum of a mollusk. Chapman originally described the 
species from the Cambrian of the Malverns. The recent record rests 
upon the single specimen from the Clare Island region and a specimen 
from Plymouth, England, recently recorded by Heron-Allen and 
Earland (Journ. Roy. Micr. Soc., 1930, p. 180, pl. 4, figs. 49, 50). 


3 Proce. Roy. Irish Acad., vol. 31, pt. 64, 1913, p. 107, pl. 9, figs. 2, 3. 
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SPIRILLINA LUCIDA: Sidebottom 


Under this name Sidebottom described and figured a low conical 
specimen from off the Island of Delos in the Mediterranean.* A few 
specimens from the Clare Island region of Ireland are referred to this 
species by Heron-Allen and EKarland.’ 


SPIRILLINA CANALICULATA Terquem 
SPIRILLINA NODOSA Terquem 


Under these names Terquem figures two specimens from the coast 
of Dunkerque, but nothing further is known of them. 


Subfamily 2. 'TURRISPIRILLININAE 


Test simple, consisting of a proloculum and spirally coiled, undi- 
vided second chamber. 


Genus TURRISPIRILLINA Cushman, 1927 


Turrispirillina CusuMan, Contr. Cushman Lab. Foram. Res., vol. 3, 1927, 
p. 73; Special Publ. No. 1, Cushman Lab. Foram. Res., 1928, p. 267. 
Spirillina (part) of Authors. 

Genoholotype—Spirillina conoidea Paalzow. 

Test composed of a proloculum and elongate, tubular, undivided 
second chamber in a hollow conical spire, the coils not appreciably 
involute; aperture, a semicircular opening at the periphery. 

I have no Atlantic material that could be definitely referred to this 
genus although some of the species of Spirillina tend to have slightly 
conical forms. 


Genus CONICOSPIRILLINA Cushman, 1927 


Conicospirillina CusHMAN, Contr. Cushman Lab. Foram. Res., vol. 3, 1927, 
p. 73; Special Publ. No. 1, Cushman Lab. Foram. Res., 1928, p. 267. 
Spirillina BeERTHELIN, 1879 (not Ehrenberg). 

Genoholotype. —~Spirillina trochoides Berthelin. 

Test coiled in a conical spiral chamber completely involute on fg 
ventral side; wall calcareous, perforate; aperture, a narrow slit on the 
ventral face of the revolving chamber from the periphery toward the 
umbilicus. 


Subfamily 8. DISCORBISINAE 


Test chambered, trochoid, umbilical region generally open, dorsal 
side with all chambers visible, only those of the last-formed whorl 
visible from the ventral side; aperture ventral, not extending out to 
the periphery. 

‘Mem. Proc. Manchester Lit. Philos. Soc., vol. 52, No. 13, 1908, p. 9, pl. 2, fig. 9. 


5 Proc. Roy. Irish Acad., vol. 31, pt. 64, 1913, p. 108, pl. 9, figs. 4, 5. 
6 Ess. Anim. Dunkerque, pt. 3, 1881, pl. 13, figs. 1, a, 6, and 13, a, 6. 
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” Genus PATELLINA Williamson, 1858 


Patellina Wiuu1AMson, Rec. Foram. Gt. Britain, 1858, p. 46.—H. B. Brapy, 
Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 633.—Cuapman, The Forami- 
nifera, 1902, p. 216——CusuMaNn, Bull. 71, U. S. Nat. Mus., pt. 5, 1915, 
p. 8; Special Publ. No. 1, Cushman Lab. Foram. Res., 1928, p. 268. 

Genoholotype—Patellina corrugata Williamson. 

Test conical or plano-convex, early whorls undivided, and occasion- 
ally entire specimens without divisions and like Spirillina, later ones 
usually divided into long chambers often with internal sinuous septa; 
wall calcareous, perforate, thin; aperture elongate at the base of the 
ventral side of the chamber. 

This genus is a simple and primitive one with the microspheric form 
especially showing often a long undivided second chamber of several 
coils before the chambered condition is taken on. It is found in the 
Permian, and continues to the present oceans. (For notes on the 
various species see Cushman, Some Notes on the Genus Patellina— 
Contr. Cushman Lab. Foram. Res., vol. 6, 1930, pp. 11-17, pl. 3.) 


Patellina corrugata—Material examined 














2 Bot- 
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Collec- . tom 
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og 28. 
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12930 | J. A.C Ll eee ee Lene Bey, Somerset, Ber- 5) | Seeee ose Sees Sees Do. 
muda. 














PATELLINA CORRUGATA Williamson 
Plate 2, figures 6, 7 


Patellina corrugata Wiuu1aAmson, Rec. Foram. Gt. Britain, 1858, p. 46, 
pl. 3, figs. 86-89.—H. B. Brapy, Trans. Linn. Soc. Zool., vol. 24, 1864, 
p. 471; Nat. Hist. Trans. Northumberland and Durham, vol. 1, 1865 (1867), 
p. 105.—Parxer and Jonss, Philos. Trans., vol. 155, 1865, p. 398, pl. 15, 
figs. 29 a-c—H. B. Brapy, Ann. Mag. Nat. Hist., ser. 4, vol. 6, 1870, 
p. 66.—TxERQuEM, Essai Class. Anim. Dunkerque, 1875, p. 31, pl. 4, 
figs. 3a, b—H. B. Brapy, Ann. Mag. Nat. Hist., ser. 5, vol. 8, 1881, p. 
412; Denkschr. Akad. Wiss., vol. 48, 1881, p. 16; Rep. Voy. Challenger, 
Zoology, vel. 9, 1884, p. 634, pl. 86, figs. 1-7—BaLkwiLL and Wriacut, 
Trans. Roy. Irish Acad., vol. 28, 1885, p. 349.—SrppauL, Proc. Lit. 
Philos. Soc. Liverpool, 1886, p. 70—Ha.uxkyarp, Trans. Manchester 
Micr. Soc., 1889, p. 69.—Cuastur, First Rep’t Southport Soc. Nat. 
Sci., 1890-91 (1892), p. 65.—Wrieut, Proc. Roy. Irish Acad., ser. 3, 
vol. 1, 1891, p. 489.—Woopwarp, The Observer, vol. 4, 1893, p. 176.— 
Goiis, Kongl. Svensk. Vet. Akad. Handl., vol. 25, No. 9, 1894, p. 92.— 
Morron, Proc. Portland Soc. Nat. Hist., vol. 2, 1897, p. 120.—Reapg, 
Geol. Mag., dec. 4, vol. 7, 1900, pl. 5, fig. 20.—Wrieut, Irish Nat., vol. 
9, 1900, p. 55.—Kiarr, Rep’t Norwegian Fish. Mar. Invest., vol. 1, 
No. 7, 1900, p. 23.—WuuitEaves, Geol. Surv. Canada, 1901, p. 10.— 
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EarLanp, Journ. Quekett Micr. Club, ser. 2, vol. 9, 1905, p. 220.— 
Miuuerr, Rec. Foram. Galway, 1908, p. 6.—CusuMman, Proc. Boston 
Soe. Nat. Hist., vol. 34, 1908, p. 29, pl. 5, fig. 3—SimEsottrom, Mem. 
Proc. Manchester Lit. Philos. Soc., vol. 52, 1908, p. 9.—H®tRoN-ALLEN 
and Earvanp, Journ. Roy. Micr. Soc., 1909, p. 441.—Siprsorrom, Mem. 
Proc. Manchester Lit. Philos. Soe., vol. 54, No. 16, 1910, p. 24.—HrERon- 
ALLEN and Earuanp, Proc. Roy. Irish Acad., vol. 31, pt. 64, 1913, p. 
109, pl. 9, fig. 11—Prarcry, Trans. Roy. Soc. Edinburgh, vol. 49, 1914, 
p. 1026.—Cusuman, Bull. 71, U. S. Nat. Mus., pt. 5, 1915, p. 9, pl. 7, 
fig. 1—Heron-ALLeN and Earuanp, Journ. Roy. Micr. Soc., 1916, 
p. 49; Trans. Linn. Soe. London, vol. 11, 1916, p. 269.—CusuMan, Contr. 
Canadian Biol., 1921 (1922), p. 11—Horxer, Flora en Fauna de Zuider- 
zee, Protozoa, 1922, p. 134, fig. 13 a-d (in text)—Casasnovas, Not. 
Y. Res. Instit. Esp. Ocean., ser. 2, No. 29, 1928, p. 6.—Pa.LmeEr, Journ. 
Pal., vol. 3, 1929, p. 306.—Cusuman, Contr. Cushman Lab. Foram. Res., 
vol. 6, 1930, p. 15, pl. 3, figs. 5, a-c. 


Test usually free, conical, or plano-convex; early portion composed 
of: chambers spirally arranged, later ones elongating and _ finally 
becoming annular or nearly so in the last-formed portion of the 
test; chambers partially divided by internal septa which are visible 
from the exterior, showing clearly in the last-formed chambers from 
the ventral side; somewhat umbilicate ventrally; walls comparatively 
thin and translucent; aperture somewhat elongate situated at the 
inner border of the chamber. 

Diameter up to 0.65 mm. 

This species is fairly common, especially on the coasts of Western 
Europe and in the Mediterranean, and it occurs on the eastern and 
western coasts of North America, but in the Indo-Pacific region in 
general appears to be replaced by P. advena Cushman which is 
a somewhat more specialized species having finer but more complex 
lobes in the chambers. 

The earliest stages of the microspheric form of Patellina corrugata 
may be easily mistaken for a small somewhat conical Spirillina. 


Genus DISCORBIS Lamarck, 1804 


Discorbis Lamarck, Ann. Mus., vol. 5, 1804, p. 183.—Cusuman, Bull. 
71, U. S. Nat. Mus., pt. 5, 1915, p. 10; Special Publ. No. 1, Cushman 
Lab. Foram. Res., 1928, p. 270. 

Rosalina p’OrgpIGNy, Ann. Sci. Nat., vol. 7, 1826, p. 271 (genotype, by 
designation, Rosalina globularis d’Orbigny). 

Turbinulina (part) p’OrBiany, 1826. 

Allotheca EHRENBERG, Abhandl. k. Akad. Wiss. Berlin, 1841, p. 407 (geno- 
holotype, Allotheca megathyra Ehrenberg). 

Phanerostomum EHRENBERG, Abhand]. k. Akad. Wiss. Berlin, 1841, p. 409 
(genotype, by designation, Phanerostomum integerrimum Ehrenberg). 

Platyoecus EHRENBERG, Mikrogeologie, 1854, pl. 30, fig. 28 (genoholotype, 
Platyoecus squama Ehrenberg). 

Aristerospira EHRENBERG, Monatsber. k. preuss. Akad. Wiss. Berlin, 1858, 
p. 11 (genotype, by designation, Aristerospira isoderma Ehrenberg). 

Discorbina PARKER and Jones, in Carpenter, Parker and Jones, Introd. 
Foram., 1862, p. 203 (genotype, Rotalia (Trochulina) turbo d’Orbigny). 
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Genotype, by designation.—Discorbis vesicularis Lamarck. 

Test typically plano-convex, the ventral side flattened, early por- 
tion sometimes showing a long Spirillina-like second chamber before 
division; chambers often produced to partially cover the umbilical 
area; wall calcareous, perforate; aperture at the base of the umbilical 
margin on the ventral side of the chamber. 

Lower Cretaceous to Recent. 

Discorbis is a simple genus, in many of its species showing consid- 


_ erable complexity, but typically the species have a depressed umbilicus 


although sometimes covered by ingrowing portions of the chambers. 
The aperture is in the general umbilical region or at the base of the 
chamber near it. Some of the Indo-Pacific species become much 
ornate and highly developed while most of those of cool waters are 
fairly simple in form and structure. 

There are so many specific names used here that they are arranged 
alphabetically for easier reference. 


DISCORBIS ADVENA Cushman 
Plate 2, figures 8 a-c 
Discorbina rosacea H. B. Brapy (part) (not d’Orbigny), Rep. Voy. Chal- 
lenger, Zoology, vol. 9, 1884, p. 644, pl. 87, fig. 1—Fxint, Rep. U. S. 
Nat. Mus., 1897 (1899), p. 327, pl. 72, fig. 3. 


Discorbis advena CusHMAN, Publ. 311, Carnegie Instit. Washington, 1922, 
p. 40. 


Test rotaliform, dorsally convex, ventrally concave, composed of 
numerous chambers, usually 6 in the last-formed coil, distinct, the 
periphery rounded in the final chambers, earlier development with 
a rather acute edge; sutures distinct, very slightly depressed, oblique; 
wall thin, translucent, very finely perforate; on the ventral side the 
test is umbilicate, the chambers ending in a peculiar inflated point; 
aperture a very narrow, slightly curved opening at the base of the 
inner margin of the last-formed chamber. 

Diameter up to 0.50 mm. 


Discorbis advena—Material examined 






































Cat. | Contec: | ber of| St Depth] tom Character of 
at. ollec- | ber o a- ee in _ | Character o 
No. | tion of—| speci- | tion Locality fath- es bottom | SPundance 
mens | oms | ‘ture 
2667 | J.A.C. 1 Ary al ofburas, was see a ee Lieder 4 dead coral___| Rare. 
2665 | J.A.C. Arey |s es Oty eerie eee re tit eee os Beene beers Do. 
2660 | J.A.C. Salis Dhl wee doe Hs TOTTI. 0 Ts aes <2 hrd. bot_-_-- Do. 
2661 | J.A.C. Me cA 2 Gee re ee See DBs epee ge NG: 82. ose Do. 
2664 | J.A.C. ae ee Gd 2 Saar Sai bs se en 2 Dao ine.sseele 2S Do. 
2658 | J.A.C. Ble 20r ees GOs Se a eee Tee eee {rib | 8a neo-met Few. 
2663 | J.A.C. By 2b |e Ss "i 0) le ge oR es oe eee Pe tees 7 -seeeeer frieiistt ser Do. 
2657 | J.A.C. She sD ee Gos fae eee ee nae Geta fan. 8 ee Rare. 
2666 | J.A.C. Sree) |e Os. SS 8 A ot eR BT eal ee TOBA Se oe ee Do. 
2659 | J.A.C. Bh ceo uleense MOS so ees ote ee eee oe 1Goe a => rt sees eee Few. 
2656 | J.A.C. 2 Tie ee Go. 2 ee 2 Ss RAE er Ie AT ee et ee fne.m.s-_---| Rare 
2668 | J.A.C. 4 Vl eee {1 ee A270 | annae InesS- 5+ Few 
2662 | J.A.C. 4 S7y een CO te ee eee ee ere Tiger eee foers..2e5 Do 
' 
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This species is common at the Tortugas off Florida and is probably 
‘widely distributed in the West Indian region. The figure in the 
Challenger Report referred to above is not the same as the species 
represented by d’Orbigny’s Model. In the Tortugas region at least 
there is very little variation, and the species is well defined. 


DISCORBIS ARAUCANA (d’Orbigny) 


This species was described by d’Orbigny from the coast of Chile. 
I have not seen it in the material from the Western Atlantic, although 
it occurs in the Pacific. The Atlantic records are ‘‘Cottage City, 
Cape Cod’? Marthas Vineyard, Woodward,’ Clare Island Region, 
Ireland, Heron-Allen and Earland,’ and Zuiderzee, Holland, Hofker.® 
I have had much material from the general region from which Wood- 
ward’s records were obtained, but have no specimens of this species. 
Hofker’s figures do not seem to be identical with d’Orbigny’s species, 
and Heron-Allen and Harland do not figure their specimens. Their 
remarks are as follows: ‘‘A few specimens in two shore sands and one 
dredging which appear to be referable to this species. It is not a 
very satisfactory type, but serves as a connecting link between the 
group of D. rosacea and D. globularis.”’ 


DISCORBIS AUBERT (d’Orbigny) 


Rosalina auberii D’ORBIGNY, in De la Sagra, Hist. Fis. Pol. Nat. Cuba, 1839, 
“‘Foraminiféres,”’ p. 94, pl. 4, figs. 5-8. 

Discorbis auberit CusHMAN, Proc. U.S. Nat. Mus., vol. 59, 1921, p. 59, pl. 14, 
figs. i-8; Publ. 311, Carnegie Instit. Washington, 1922, p. 40; Publ. 344, 











1926, p. 78. 
Discorbis auberti—Material examined 
| 
Get lGoline| beret -s Depth tom c 
vat. ollec- er of | Sta- F in ‘haracter of 
No. | tion of—| speci- | tion Locality fath ee bottom Abundance 
mens oms | ‘ture 

rear 
2672 | J.A.C i 10; |oDry Tortugas, blas==—-- =e Ui Sn) aes Sica ee ee Rare. 
2671 | J.A.C 1 2 | San Juan Harbor, Porto Rico._--| 3 |{------ [ee Le RS ae 0. 
2670 | J.A.C 3 9) Ponce; Porto Rico sa Sues eo (oe ee Do. 





Test rotaliform, with a low spire, periphery carinate, acute, the 
ventral side slightly if at all convex; chambers in several whorls 
with four chambers in each; sutures distinct, somewhat depressed, 
oblique on the dorsal side, nearly radiate on the ventral; wall rather 
coarsely perforate; aperture a curved, narrow slit at the base of 
the last-formed chamber. 

Diameter 0.40 mm. 

' The Observer, vol. 4, 1893, p. 176. 


8 Proc. Roy. Irish Acad., vol. 31, pt. 64, 1913, p. 126. 
* Flora en Fauna der Zuiderzee, Protozoa, 1922, p. 152, fig. 49 (in text). 
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This species was originally described by d’Orbigny from the coasts 
of Cuba and Martinique, and I have recorded it from Porto Rico, 
Jamaica, and from the Tortugas off the coast of Florida. It seems 
to be a rare form, although well distributed in the West Indian region. 


DISCORBIS BACCATA (Heron-Alien and Earland) 
Plate 3, figures 1 a-c 


Discorbina baccata HERON-ALLEN and Earuanp, Proc. Roy. Irish Acad., 
vol. 31, pt. 64, 1913, p. 124, pl. 12, figs. 1-3; Trans. Linn. Soc. London, 
ser. 2, vol. 11, 1916, p. 271; Journ. Roy. Micr. Soc., 1916, p. 50; 1930, 
p. 183. 

“Test free, circular or nearly so in outline, peripheral edge sub- 
acute, consisting of about three convolutions, the last convolution 
having seven to nine oblique chambers; superior face conical, rounded 
at the apex; inferior face almost fiat, the central region filled with 
& raised star-like stud of solid shell matter, the short points of the 
star directed toward the sutural lines, which are somewhat depressed 
on the base, but flush and hardly recognizable on the superior side 
of the shell. The surface of the chambers on the inferior side slopes 
downward toward the centre, so that the top of the star-like stud 
is about on the same level as or slightly raised above the peripheral 
edge. 

“The entire surface of the shell is shagreened or densely covered 
with minute beads, between which are the pseudopodial perforations. 
On the superior or conical side of the test these beads are not very 
noticeable except under a 24 or 4% inch objective, although their 
presence gives a characteristic roughness to the surface of the shell. 
On the base, however, they attain much larger dimensions, and are 
arranged regularly in radial lines. 

“In living specimens the shell is polished and of a dull yellowish 
translucent tint. After death, however, it becomes white and opaque, 
and appears to be subject to rapid decomposition, the surface becom- 
ing rough and eroded. This appears to be commonly the case with 
Foraminifera in which the surface is covered with exogenous bead 
growth, e. g. Discorbina parisiensis, D. wrightu, ete. 

““Discorbina baccata belongs to the D. rosacea group, and occupies 
a position about midway between Discorbina (Asterigerina) rosacea 
d’Orbigny, Asterigerina planorbis d’Orbigny, and Discorbina (Tro- 
chulina) turbo d’Orbigny. It resembles the last form most closely in 
its flattened base, but differs in its sunken septal lines on the basal 
surface and in its characteristic basal stud and beaded surface. 

“Breadth, 0.3-0.4 mm.; height, 0.2 mm. Beads average about 
0.008 mm. Diameter of umbilical star about 0.1 mm. 

“The species is fairly common in the dredging from Inishgowla 
harbour (Station 13) and in other gatherings among the islands. 
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Also at Station 15, Feorinyeo Bay. We have the same form from 
the shore sand of Swanage, County Dorset, where it is frequent, and 
from Llanfihangel-y-Traethau (Merioneth).” 

The authors also record this species from four stations off the West 
Coast of Scotland, very rare and also rare at three stations off South 
Cornwall, England, as well as rare at Plymouth, England. 

Heron-Allen and Earland also record the species from the Ant- 
arctic © and from Lord Howe Island in the Pacific," but do not 
figure specimens. ; 

The figures given here are after the type figures of the Clare Island 


paper. 
DISCORBIS BERTHELOTI (d’Orbigny) 


Plate 3, figures 2 a-c 


Rosalina bertheloti pD’ORBIGNY, in Barker Webb and Berthelot, Hist. Nat. 
Tles Canaries, 1839, vol. 2, pt. 2, ‘‘Foraminiféres, ” p. 135, pl. 1, figs. 28-30 
[berthelotiana on explanation of plate]. 

Discorbina bertheloti H. B. Brapy, Trans. Linn. Soc. Zool., vol. 24, 1864, 
p. 469, pl. 48, fig. 10; Ann. Mag. Nat. Hist., ser. 5, vol. 8, 1881, p. 413; 
Denkschr. Kais. Akad. Wiss. Math.-Nat. CL, vol. 48, 1881, p. 16; Rep. Voy. 
Challenger, Zoology, vol. 9, 1884, p. 650, pl. 89, figs. 10-12.— BaLKwILL and 
Wricut, Trans. Roy. Irish Acad., vol. 28, Sci., 1885, p. 350.—H. B. 
Brapy, PARKER, and Jonzs, Trans. Zool. Soc., vol. 12, 1888, p. 227, 
pl. 46, figs. 7, 8—Hatxkyarp, Trans. Manchester Micr. Soc., 1889, p. 69.— 
CuasteEr, First Rep’t Southport Soc. Nat. Sci., 1890-91 (1892), p. 65.— 
Wricut, Proc. Roy. Irish Acad., ser. 3, vol. 1, 1891, p. 490.—Si1tvEstRrI, 
Mem. Acecad. Pont. Nuovi Lincei, vol. 9, 1893, p. 212.—Eeacrr, Abhandl. 
k6n. bay. Akad. Wiss. Miinchen, Cl. II, vol. 18, 1893, p. 387, pl. 15, 
figs. 10-12.— Sitvestri, Atti Accad. Sci. Acireale, vol. 7, 1896, p. 78.— 
Furnt, Rept. U. S. Nat. Mus., 1897 (1899), p. 327, pl. 72, fig. 4—CuHap- 
MAN, Journ. Linn. Soc. Zool., vol. 28, 1902, p. 405 (list)—Muinunrt, 
Journ. Roy. Micr. Soc., 1903, p. 702.—EaRuanp, Journ. Quekett Micr. 
Club, ser. 2, vol. 9, 1905, p. 223.—Gopparp, Rec. Australian Mus., vol. 6, 
1905-08 (1908), p. 309.—RuumsBLieER, Zool. Jahrb., Abt. Syst., vol. 24, 
1906, p. 70—CuHarman, Journ. Queckett Mier. Club, ser. 2, vol. 10, 1907, 
p. 1385—Muiert, Rec. Foram. -alway, 1908, p. 6.—CHaApman, Sub- 
antarctic Islands of New Zealand, 1909. p. 856.—SipEBotTtrom, Mem. Proc. 
Manchester Lit. Philos. Soc., vol. 54, No. 16, 1910, p. 26.—HrnRoNnN-ALLEN 
and EARLAND, Proc. Roy. Irish Acad., vol. 31, pt. 64, 1918, p. 129; Trans. 
Linn. Soc. London, ser. 2, vol. 11, 1916, p. 273; Journ. Roy. Micr. Soc., 
1916, p. 50.—SipEBottom, Journ. Roy. Micr. Soc., 1918, p. 253 —H=rRon- 
ALLEN and HARLAND, British Antarctic Exped., Zoology, vol. 6, 1922, 
p. 202.—YabBx and Hanzawa, Jap. Journ. Geol. Pal., vol. 4, 1925 (1926), 
p. 52. 

Discorbis berthelott CusuMan, Bull. 71, U. S. Nat. Mus., pt. 5, 1915, p. 20, 
pl. 7, fig. 3; Proc. U. S. Nat. Mus., vol. 56, 1919, p. 625; Bull. 100, U. S. 
Nat. Mus., vol. 4, 1921, p. 305, pl. 59, figs. 1 a-e. Aig sei oaetel Not. Y 
Res. Instit. Esp. obs ser. 2, No. 29, 1928, p. 7. 


10 British Antarctic Exped., Zoology, vol. 6, 1922, p. 200. 
1 Journ. Linn. Soc. Zool., vol. 35, 1924, p. 631. 
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Discorbina berthelotiana Goiis, Kongl. Svensk. Vet. Akad. Handl., vol. 19, 
No. 4, 1882, p. 107, pl. 8, figs. 266-268; vol. 25, No. 9, 1894, p. 93, pl. 15; 
fig. 790; Bull. Mus. Comp. Zodl., vol. 29, 1896, p. 69.—Krarr, Rept. 
Norwegian Fish. and Mar. Invest., vol. 1, No. 7, 1900, p. 45. 

Discorbina turbo, var. parisiensis, subvar. berthelotiana PARKER and JonES, 
Philos. Trans., vol. 155, 1865, p. 387, pl. 16, figs. 26, 27. 


Test plano-convex, oval, much compressed, scalelike, peripheral 
margin acute, sometimes slightly carinated, dorsal surface nearly 
flat, ventral side somewhat convex; chambers five to seven in the final 
whorl, often somewhat carinate at the border; sutures slightly 
depressed, distinct; wall smooth, finely perforate; aperture a narrow 
slit at the inner margin of the chamber on the ventral side. 

Diameter, 0.40-0.80 mm. 

d’Orbigny originally described this species from the Canary Islands. 
Theie are very many records from the region of the British Isles and 
western Europe, and some from many other regions, but as they are 
not usually accompanied by figures, it is very difficult to know whether 
or not they are identical with the Atlantic species. 

A copy of the type figure is given here. 


DISCORBIS BERTHELOTI (d’Orbigny), var. FLORIDENSIS, new variety 


Plate 3, figures 3-5 


Test broad, especially in the adult, plano-convex, whole test very 
strongly compressed, periphery keeled; chambers, four or five in the 
final whorl, rapidly increasing in’size in the adult, broad, extending 
to nearly half of the periphery, on the ventral side with an angular 
projection over the umbilical region; sutures very distinct, depressed, 
slightly limbate; wall smooth, finely perforate, on the dorsal side 
evenly perforate, on the ventral the inner portion of each chamber 
clear and apparently without perforations; aperture low, elongate, at 
the base of the last-formed chamber. 


Discortis bertheloti, var. floridensis— Material examined 
? 





























‘Num- Depth) Bot 
ne epee soot, Station | Locality fath- | tem- eyecare of | Abundance 

{ | mens oms ee 
eeiss) 

e 
12883 J.A.C. eee Off Turtle Harbor, Fla___- ANG Peart een. eg Rare. 
12884 | J.A.C. Mb Pa 2s oe | Off Ragged Key, Fla_____- Bt eee oe eee Do. 
21191 | U.S.N.M. y 1) |e Soe a Off Ragged Reef, Fla__-_-- TO) Weer eee ee ee 8 Few. 
12885 Tin. ©. Bhi eee oe G0: ee ke BE aeee aero ee re ee Rare. 
21192 | U.S.N.M. Oh eae sce = i. doz Soot ee ere Bisbee Beenie ee eee Do. 
12886 | _J.A.C. Wi ces esate eee Rie Seat eee Do. 
21193 | U.S.N.M. seers ras Off Government Cut, 7) | el Pie Een ee Do. 
Miami, Fla. 

21194 | U.S.N.M. i) eee tes Off Ajax Reef, Fla_.-..--- A eee ee a ee ee Few. 
12887 aA. Oe > oe Off Miami, Fila.  5--2---- ZO eae A eee ations Rare. 
12888 | J.A.C. Aves te Off mMowey; Bla. oes eo Dee ee Few. 
21195 | U.S.N.M shee 42a) IN OL Giek 2 et ae des SON) ce ol ae ee ae Common 
21196 | U.S.N.M i sre ee Pe DOs sone ee ee DPN ee aaa eee Gees Do. 
12889 | J.A.C. [yee aerene S| oe dothsee ss Se ee OS" apy SA aa TS. aes Rare. 
21197 | U.S.N.M Ly SE Ree eS G6) so22 5 se ee 28 li, Sikiw | fie Ses so 2 3 0. 
21198 U.S.N.M Ty heaer oe ee doh 3c Se See a alla aba os aie Do. 


18 BULLETIN 104, UNITED STATES NATIONAL MUSEUM 


Discorbis bertheloti, var floridensis—Material examined—Continued 



































| Bot- | 
Num- | Depth 
Cata- : fi tom 
Collection | ber of ‘ oli in Character of 
logue a speci- Station Locality fath- oo bottant Abundance 
mens | oms | ‘ture 
12890 TAL Os At) Seo: Bet Off Fowey, Fla-----------| BD ae | eer Ee Few 
12891 J.A.C. Oa Aes x enh ae COS ESE SRR Ee 2 ee 5a D2 Ses Ae, eee Do 
12892 J, ALG; Wlce Se eee ee Ope 3 ts eee | BBR se acs eee ee Rare 
12893 J.A.C. I Seer cee ee eee COS St tie oe eee eee GONE See |e one Se oO 
12894 J.A.C. 29) ac oe do Se eee ee GOWe sess )ee 5 mole Jee S Do 
21199 | U.S.N.M S| seee eens GOL es ss A eee GOES ae e eer See eae Do 
21200 | U.S.N.M. ie aoe Ree bee Osos sean ae a (easier Bee Aa Common 
12895 VAG. | eee ee (0) ee ee et HOF ESe ese | SNe 2 Sees ae Rare. 
21201 | U.S.N.M. PO ee aS ea ee Gor mtet Hose ee ee | (Ai), | Seen piece ld 2 Do. 
21202 | U.S.N.M. LD SE ARES C05 eee Ree OMS Sea) Eee arena or Be Do. 
12896 J.A.C. a eee ee oe Nantasket Beach, Mass-__-|____--- Jeepers eat ey ea Do. 
Albatross;° ' Oo eng 
21203 | U.S.N.M 2} D2311__| 32 55 00 N.; 77 54 00 W--- 197) 00. 1 Ors isis Die Do. 
sp. 
21204 | U.S.N.M 1 | D2358___} 20 19 00 N.; 87 03 80 W___ Deena fne. wh. co__ Do. 
21205 | U.S.N.M. i D2614___| 34 09 00 N.; 76 02 00 W___ 168) (ensue gy.s., bk. sp} Do. 











Diameter up to slightly more than 1 mm. 

Holotype of variety (Cushman Coll. No. 12889) from 28 fathoms off 
Fowey Light, Fila. The species is a common one along the Florida 
coast and is probably widely distributed in the general West Indian 
region. 

This variety is close to that referred by various authors to Discorbis 
berthelotiana (d’Orbigny), var. baconica (Hantken). Hantken’s 
species from the Clavulina Szaboi beds of Hungary is not the same as 
this, as a comparison of the original figure and topotype material 
shows. 

Our variety is an attached form, and numerous attached specimens 
are in our collection. 

Egger records ‘‘Discorbina baconica Hantken”’ from off West 
Africa. 

Flint’s specimens from off Florida referred to ‘‘Discorbina globu- 
laris”’ ? belong here. 


DISCORBIS BICONCAVA (Parker and Jones) 


This is an Indo-Pacific, almost Australian species. In the Chal- 
lenger report (p. 653) Brady mentions that Siddall has very small 
specimens from the Estuary of the Dee that seem to belong here. 
Just what these are can not be determined without seeing the original 
specimens. Siddall later recorded these. Flint records this same 
species, but this is a West Indian Planulina that is taken up under 
that genus. 

It should be nected that there are probably two distinct forms figured 
by Brady, and that one of them at least should be included under 
Planulina. 





12 Ann. Rept. U. S. Nat. Mus., 1897 (1899), p. 327, pl. 72, fig. 2. 
18 Proc. Lit. Philos. Soc. Liverpool, 1886, p. 70 (list). 
4 Rept. U. S. Nat. Mus., 1897 (1899), p. 327, pl. 72, fig. 5. 
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DISCORBIS CANDEIANA (d’Orbigny) 


Plate 7, figures 4 a—c 


19 


Rosalina candeiana D’OrBIGNY, in De la Sagra, Hist. Fis. Pol. Nat. Cuba, 
1839, ‘‘ Foraminiféres,” p. 97, pl. 4, figs. 2-4. 


Truncatulina candeiana CUSHMAN, 


Proc. U. S. Nat. Mus., 


vol. 59, 1921, 


p. 57, pl. 13, figs. 4, 5; Publ. 311, Carnegie Instit. Washington, 1922, 
p. 47, pl. 6, figs. 7-9; Publ. 344, 1926, p. 78. 


Truncatulina cora CUSHMAN (not d’Orbigny), 


Washington, 1922, p. 48, pl. 7, figs. 3-5. 


Test trochoid, composed of about 2 


Publ. 311, 


Carnegie Instit. 


.5 coils, the last-formed coil 


composed of about six chambers, rapidly increasing in size, inflated; 
periphery rounded, lobulated; sutures depressed, except in the early 
part of the test, ventraily somewhat umbilicate, concave; wall coarsely 
perforate, the opening of each perforation small and surrounded by a 
ring of whitish thickened shell material, the remainder of the wall 
translucent; aperture, a narrow, arched slit at the base of the last- 
formed chamber with a slight lip; color of the early portion dark 
reddish-brown, becoming lighter, and the last few chambers white. 
Diameter usually not exceeding 0.4 mm. 


paratively shallow water. 


This is a very common species in the West Indian region in com- 
Some of the attached specimens flatten 


and spread out and resemble in cutline the form described by 


d’Orbigny as ‘“Rosalina cora. 


”? 


Except for this spreading due to 


attachment there is little variation, and the species is easily dis- 
tinguished in West Indian material. 


Discorbis candeiana— Material examined 


Num- 
Collection | ber of 
speci- 

mens. 


Station 





Locality 





8 

ao 

wo 
agqqaaaaaaaaaaaaaaaa 


Fy SESH Sh ed 4 4 yt Et St 
bbbDbDEDDb DEE Ebb EES 





| U.S.N.M. 
Cc 


i) 
Were se emse ge 


q 
™: 
Piet 
s 


J.A.C 
J.A.C. 


_ 


dae 
222 
S58 


Albatross 
D2352__. 





D2358_-_-_| 20 


| D2388___ 





Off Miami, 1) Py 
Off Biscayne Bay, Fla--- 
Off Miami; Plap<22.23-22 
Off Fowey, Fla__-------- 
San Juan Harbor, Porto 
Rico. 

Montego Bay, Jamaica_-.- 
Gin vr orw 


22 35 00 N.; 84 23 00 W--_- 
19 00 N.; 87 03 30 W__- 
29 24 30 N.; 88 0100 W-_- 








Depth 


in 
fathoms 


—— 


PPA AAAN ON RN 
1 
o 


463 
222 
35 





Bot- 

tom aes 

tem- Ca of | s bundance 
pera- 

ture 

_ ot dead coral___| Few. 
See me 25-5 | aeArDs 
cere mz: 2 132 si eur 
aoeeOr | Sa oe eeee el Rare. 
23'O.|vhrd2 222-2225 Common 
ae fne. s__.....-| Few. 
eae fne. s_______.; Common 
eae fneys:s22=22 =| Rare: 
eee fne. s_....---| Few 











Do. 
_! Abundant. 
Sp.| Rare. 





; é 


20 BULLETIN 104, UNITED STATES NATIONAL MUSEUM 


DISCORBIS CHASTERI (Heron-Allen and Earland) 
Plate 4, figures 1—4 


Discorbina minutissima CuastER (not Seguenza), First Rept. Southport Soc. 
Nat. Sci., 1890-91 (1892), p. 65, pl. 1, fig. 15. 

Discorbina chasteri HERON-ALLEN and Earuanp, Proc. Roy. Irish Acad., 
vol. 31, pt. 64, 1913, p. 128, pl. 13, figs. 1-8; Trans. Linn. Soc. London, 
ser. 2, vol. 11, 1916, p. 272; Journ. Roy. Micr. Soe., 1916, p. 50. 


Discorbis chasteri— Material examined 





Bot- 





Num- Depth} tom bette 
Cat. | Collec- | ber of : : in 3 aracter 0 : 
No. | tion of—| speci- | Station Locality fath- ae bottom | Abundance 
mens oms | ture 
Goldseeker 
12803 | J.A.C. 2 162\\"Oftek arog) ldses = se ees oo eee eee noe eee eee Abundant: 
12804 | J.A.C. 10+ LGa|-—ee= dO. keer oe ae Se | ee oe ene eae 0. 
12805 | J.A.C. 5 16h eee Oe ae ea een | ame ieee eerie Do. 





Test minute, subglobular, periphery broadly rounded, circular or 
oval in outline, last-formed whori typically of but four chambers, 
inflated; sutures very distinct, somewhat depressed, those on the 
dorsal side curved, on the ventral side nearly radial; wall very smooth, 
very finely perforate, the wall appearing clear and transparent, on 
the umbilical side with fine lines radiating from the open umbilicus; 
aperture opening into the umbilical cavity. 

Diameter 0.08-0.14 mm.; breadth 0.05—-0.08 mm. 

This small but distinctive species occurs about the British Isles, 
and I have a very fine set of them from Goldseeker Station 16 off 
Faroe Islands, 62° N.; 6° 12’ W. in 128 meters, kindly sent me by 
Earland. Two of these are drawn on our plate as well as a copy of 
the original figures. The species has been recorded also by the original 
authors from the Kerimba Archipelago off the southeastern coast of 
Africa, and from the Antarctic, a very unusual distribution if these 
are really all the same. 


DISCORBIS CHASTERI (Heron-Allen and Earland), var. BISPINOSA (Heron-Allen and Earland): 
Plate 4, figures 5, 6 


Discorbina chasteri HmERoN-ALLEN and EARLAND, var. bispinosa HERON- 
ALLEN and Ear.LANpD, Proc. Roy. Irish Acad., vol. 31, pt. 64, 1913, p.129,. 
pl. 18, fig. 4; Trans. Linn. Soe. London, ser. 2, vol. 11, 1916, p. 273; Journ. 
Roy. Micr. Soc., 1916, p. 50. 

Variety differing from the typical in the development of spines 
from the periphery of the chambers, progressively increasing in 
number from one to three. 

Specimens of this interesting variety are in my collection through 
the kindness of Earland. They are from Goldseeker Station 16, with 
the typical. Some of the specimens show the progressive develop- 


at 
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ment of spines from one to three, two being the usual number on the 
adult chamber. It is recorded from the Clare Island region of Ireland; 
west of Scotland and South Cornwall. Sidebottom records it from 
off Australia, but his figure seems to show a keeled specimen rather 
than one with broadly rounded periphery. 


DISCORBIS CONCINNA H. B. Brady (?) 


This species originally described from the Indo-Pacific and appar- 
ently from later records limited to that faunal region, has been 
recorded from the Atlantic off the Cape Verde Islands by Egger", 
and by Hofker"* from the coast of Holland. Hofker’s figures are not at 
all like the few chambered species of Brady, and so it is very unlikely 
that D. concinna really occurs as an Atlantic species. 


DISCORBIS FLORIDANA Cushman 
Plate 4, figures 7, 8 


Discorbis floridana CusHMAN, Publ. 311, Carnegie Instit. Washington, 1922, 
p. 39, pl. 5, figs. 11, 12. 

Test rotaliform, periphery slightly, if at all, lobulated, dorsal side 
rounded, much convex, ventral side concave, somewhat umbilicate; 
chambers comparatively few, five or six in the last-formed coil, on 
the dorsal side coarsely punctate, on the ventral side punctate near 
the periphery, but on the inner concave portion smooth, with very 
fine punctae, if any; sutures in the younger portion slightly limbate, 
those of the later portion not limbate, rather indistinct, very slightly 
depressed; aperture an elongate, arched opening at the base of the 
last-formed chamber, opening on the umbilicate area, often with a 
slight, thin lip; color of the early whorls brown, of the last whorl 
white. 

Diameter not exceeding 0.4 mm. 


Discorbis floridana—Material examined 




















ae Num- Depth Bat: a : ; 
Cat. | Collec- | ber of | Sta- : in : aracter 0 
No. | tion of—| speci- | tion iaceeey fath- nae bottom | 4bundance 
mens oms | ture 
2680 | J.A.C. 9| 40 =o DEY AROriUIpas las. Soo sosee Di Boat ere dead coral.__| Rare. 
2685 | J.A.C. DUIS eT ye Mine 6 + Bese Sie Be SN dea es 116s Hs. iis eee 0. 
2681 | J.A.C. Gilpl4ee |e 3 Gs = Sages BRA See eke 1D: ede ore {n@;8--22e2- 5 Few. 
2684 | J.A.C. a aaleee Tees 0 RO ea ree EE SEA O IS Cy Ssc ee ine: (6323.42: Rare. 
2678 | J.A.C. 1 ey 7 ee GOs. 5. 2 eee 6h. eesks: 6, '8o252 2222 Do. 
2683 | J.A.C. A ii OS ee oe ea eee alee y OLR eeteee ines 2222-2 Few. 
2682 | J.A.C. 2 ede Sek do! Meee ss eS eee A700 | akan moe."82242 5552 Rare. 
2679 | J.A.C. meatier | seen AO ee ree eee ire ise ee frio.(8i 32> Do. 
2686 | J.A.C. al oan oe Omns a ee ee ooh Ee f70s/S.-2seee— Do. 
12897 | J.A.C. Ssat MontegolBay, JamBicalic2 Ses 2 ares ese) eee esas Do. 





13 Abhandl. kon. bay. Akad. Wiss. Miinchen, Cl. II, vol. 18, 1893, p. 388, pl. 15, figs. 22-24, 
16 Flora en Fauna des Zuiderzee, Protozoa, 1922, p. 153, fig. 51 (in text), 
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This species is only known from the Tortugas region where it is 
fairly common, occurring at several stations. It also occurs in 
material from Montego Bay, Jamaica, and is probably widely dis- 
tributed in the West Indian region. The specimens have a beautiful 
brown color with a translucent wall. The umbilical ends of the 
chambers are very clear and transparent. 


DISCORBIS GLOBULARIS (d’Orbigny) 


Plate 4, figures 9 a-c 


Rosalina globularis p’OrBiGNY, Ann. Sci. Nat., vol. 7, 1826, p. 271, pl. 13, 
figs. 1, 2, Modéles, No. 69. 

Discorbina globularis CARPENTER, PARKER, and Jones, Introd. Foram., 
1862, p. 204, pl. 3, fig. 1—H. B. Brapy, Trans. Linn. Soc. Zool., vol. 24, 
1864, p. 473 (table); Nat. Hist. Trans. Northumberland and Durham, 
vol. 1, 1865 (1867), p. 104; Ann. Mag. Nat. Hist., ser. 4, vol. 6, 1870, 
p. 64; Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 643, pl. 86, figs. 8, 
13.—BaLkKwitu and Wrieut, Trans. Roy. Irish Acad., vol. 28, Sci., 1885, 
p. 349.—Sippatt, Proe. Lit. Phil. Soc. Liverpool, 1886, p. 70 (list).— 
Hauxyarp, Trans. Manchester Micr. Soc., 1889, p. 69.—CuasteEr, First 
Rept. Southport Soe. Nat. Sci., 1890-91 (1892), p. 65.—Wriaut, Proc. 
Roy. Irish Acad., ser. 3, vol. 1, 1891, p. 489.—Woopwarp, The Observer, 
vol. 4, 1893, p. 176—Eaarr, Abhandl. kon. bay. Akad. Wiss. Munchen, 
Cl. II, vol. 18, 1893, pl. 15, figs. 7-9.—Goks, Kongl. Svensk. Vet. Akad. 
Handl., vol. 25, No. 9, 1894, p. 94, pl. 15, fig. 793—Mzu1s, Trans. Hull. 
Sci. Field Nat. Club, vol. 1, 1900, p. 150, pl. 11, fig. 34—Wnrieut, Irish 
Nat., 1900, p. 55.—Kraser, Rept. Norwegian Fish. and Mar. Invest., 
vol. 1, No. 7, 1900, p. 45 —EAaruanpb, Journ. Quekett Micr. Club, ser. 2, 
vol. 9, 1905, p. 220.—Mrttert, Ree. Foram. Galway, 1908, p. 6—HERon- 
ALLEN and EarLanp, Proc. Roy. Irish Acad., vol. 31, pt. 64, 1913, p. 126; 
Trans. Linn. Soc. London, ser. 2, vol. 11, 1916, p. 272; Journ. Roy. Mier. 
Soc., 1916, p. 50. 

Discorbina turbo, var. globularis PaRKER and Jonss, in Carpenter, Introd. 
Foram., 1862, Appendix, p. 311. 

Discorbina turbo, var. vesicularis, subvar. globularis PARKER and JONES, 
Philos. Trans., vol. 155, 1865, p. 386, pl. 14, figs. 22, 23. 


Test compressed, plano-convex, dorsal side slightly convex, ventral 
side flattened or slightly concave, periphery rounded; chambers dis- 
tinct, usually five in the last-formed whorl, gradually and uniformly 
increasing in size as added, somewhat overlapping on the ventral side; 
sutures distinct, slightly depressed, gently curved; wall coarsely per- 
forate on the dorsal side, finely so on the ventral; aperture narrow 
toward the umbilicus beneath the somewhat extended portion of the 
inner end of the chamber. 

Diameter up to 0.85 mm. 

This is a common species especially about the British Isles and 
western Europe, and there are many records as noted above. There 
are comparatively few records from other regions, and they are not 
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included here. Some of the figured specimens from the Indo-Pacific 
show that they are not the same as the North Atlantic species. 


Discorbis globularis—Material examined 














Num- Depth! Bot- 
Cat. | Collection | ber of in tom | Character 
No. of— speci- Station Locality fath- | tem- | of bottom | Abundance 
mens oms | pera- 
ture 
12899 TeA.C. Dy pale eee et BS DogsiRay; drolandi.4os52\24 2 <- sla BES Rk 
12900 JeAcG. ee bess elcome CL er eo me eee eee ee ee See Le ae Common. 
12901 TAL. Qk) |i Se es Se Gorse 52 soe Se eee SE ee REAR et 0. 
12902 Jeans Ose Soo es Off Plymouth nga d2s| Rees | Pee eee ea Abundant, 
13140 eA Ce 1 Flying Falcon| 10 mi. S. of Glencoe, Dagens ests aed Rare. 
Log. 8 Treland. 
12904 J-A-G: 6 Goldseeker | N orth pound, OTR 6 ya | ees alee te Common 
slands. 
DIZOG) ORSON Mie ee Moe Go hist. Salih? 2 GORAE 5 te oP Sse Sar Ce aL ee eall 9 ul Dee Sar es Do. 
12903 TAO: en eee dost 2 ee, OO IN PEICES 7/700 ie | mera | Sees |S eae Few. 
21207 1 US .NoM 5 jzss28 Oe a 52! OVO SITES TAO 0s | ness ae See ree ee eee Do. 
Wie 











DISCORBIS GLOBULARIS (d’Orbigny), var. ANGLICA, new variety 
Plate 4, figures 10 a-c 
Discorbina irregularis HpRoN-ALLEN and Earuanp (not Rhumbler), Proc. 
Roy. Irish Acad., vol. 31, pt. 64, 1913, p. 120, pl. 10, figs. 2-4; Journ. Roy. 
Micr. Soc., 1916, p. 50. 
Variety differing from the typical in having the later chambers 
much expanded and irregular. 
Holotype of variety (Cushman Coll. No. 12809) from Goldseeker 
dredging, 3 miles off Nose Head, Moray Firth, 69 meters. 
This form recorded by Heron-Allen and Earland is apparently 
definitely related to D. globularis so far as our specimens show, and 
seems to be different from Rhumbler’s species from Laysan. 


DISCORBIS MAMILLA (Williamson) 
Plate 5, figures 1 a-c 


Rotalina mamilla Wiuutamson, Rec. Foram. Gt. Britain, 1858, p. 54, pl. 4, 
figs. 109-111. 


Discorbina mamilla HEron-ALLEN and Earuanp, Proc. Roy. Irish Acad., 
vol. 31, pt. 64, 1913, p. 123, pl. 11, figs. 4-6; Trans. Linn. Soc. London, 
ser. 2, vol. 11, 1916, p. 271; Journ. Roy. Micr. Soc., 1916, p. 50; 1930, p. 183. 
Test plano-convex, spire low but definite, sides nearly straight or 
slightly convex, periphery subacute, slightly lobulate; chambers dis- 
tinct, usually five in the last-formed whorl, regularly increasing in 
size, slightly overlapping on the ventral side; sutures distinct, flush 
with the surface on the dorsal side, ventrally somewhat depressed, 
strongly curved; wall very coarsely perforate, otherwise smooth, the 
periphery thickened into a rounded keel with coarse tubulations; 
aperture ventral, near the umbilicus. 
Diameter about 0.35 mm. 
2305—31——_3 
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This species originally described by Williamson is recorded from 
several stations about the British Isles as well as from the Mediter- 
ranean and Kerimba, but the specimens from the latter locality are 
not figured, and are so widely removed from the British area that 
they may prove quite likely to belong elsewhere. I have abundant 
specimens from the Lord Bandon dredgings, Log. 39 in 20 fathoms, 
Lough Hyne, off County Cork, Ireland, sent me by Joseph Wright. 
These were evidently attached forms, and show much variation in 
the height of the spire, but the main characters are very constant. 


Discorbis mamilla— Material examined 


| Bot- 


Num- Depth 
Collec- = tom 
Cat. A ber of + in | Character of 
No. ae speci- Station Locality fath- oe bottom | Abundance 
e mens oms | ‘ture 
Lord Bandon 
12898 | J.A.C. 10+ Log. 39 | Lough Hyne, off Cork, D0 Stee ae ee cee ees Abundant. 


Ireland. 


DISCORBIS MEDITERRANENSIS (d’Orbigny) 
Plate 5, figures 2 a—c 


Rosalina mediterranensis D’ORBIGNY, Ann. Sci. Nat., vol. 7, 1826, p. 271, 
No. 2. 

Discorbina mediterranensis Fornastnt, Mem. Acead. Sci. Istit. Bologna, 
ser. 6, vol. 3, 1906, p. 61, pl. 1, fig. 1—H®rrRoN-ALLEN and EaRLAND, 
Proc. Roy. Irish Acad., vol. 31, pt. 64, 1913, p. 118, pl. 9, figs. 12-14; 
pl. 10, fig. 1; Trans. Linn. Soc. London, ser. 2, vol. 11, 1916, p. 272; 
Journ. Roy. Micr. Soc., 1916, p. 50. 

This species has been recorded from about the British Isles by 
Heron-Allen and Earland in the above references. They also include 
other areas of the Pacific, but no figures are given. 

Our figures are after Heron-Allen and Earland. 


DISCORBIS MILLETTO (Wright) 
Plate 5, figures 3, 4 


Discorbina millettii Wricut, Rep’t. Belfast Nat. Field Club, ser. 2, vol. 3, 
No. 6, Appendix No. 2, 1910-11 (1911), p. 18, pl. 2, figs. 14-17. Hrron- 
ALLEN and HARLAND, Proc. Roy. Irish Acad., vol. 31, pt. 64, 1913, p. 121, 
pl. 10, figs. 5-7; Trans. Linn. Soc. London, ser. 2, vol. 11, 1916, p. 270; 
Journ. Roy. Micr. Soc., 1916, p. 50; 1930, p. 182. ; 


Wright originally described this species from off the Irish coast and. 
also as a Pleistocene fossil. The records of Heron-Allen and Earland 
from the British Isles are Clare Island region of Ireland, Moray Firth, 
west of Scotland, off South Cornwall and off Plymouth. 

The species seems to be best characterized by the rows of fine 
beads arranged in radial lines on the ventral side of the test. The 
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figures given here are copied from the type figures given by Wright. 
It has not occurred in the western Atlantic material. 

Our figured specimen is from the coast of Belgium and is close to 
this species in the ventral and side views, but has the chambers more 
overlapping in dorsal view. 

It is very close to Discorbis nitida (Williamson) except on the 
ventral side. 

DISCORBIS MIRA Cushman 
Plate 5, figures 5, 6 a-c 


Discorbis turbo H. B. Brapy (and subsequent authors; not d’Orbigny), Rep. 
Voy. Challenger, Zoology, vol. 9, 1884, p. 642, pl. 87, figs. 8 a-—c. 

Discorbis mira CusHMAN, Publ. 311, Carnegie Instit. Washington, 1922, 
p. 39, pl. 6, figs. 10, 11; Publ. 344, 1926, p. 77. 


Discorbis mira—Material examined 























Num- Dade | toni 
. ep om 
Sa ep ueetion ree of Station Locality in tem- | Character of Abundance 
; peci- fathoms | pera- bottom 
mens 
ture 
2704 J.A.C. 1 6 | Dry ORRaEAE: Haw bees 1 
2651 J.A.C. 3 1 
2689 JAG: 1 1 
2690 JAC. 3 if 
2698 J.A.C. 3 1 
2770 J.A.C. 2 he 
2699 J.A.C. 7 11 
2695 eA. 5 12 
2696 J.A.C. 2 7 
2703 J.A.C. 3 On ee 
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OBL SOLO BSA RY. BS (| ene Off Fowey, Fla-_--------- 45 
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cayne Bay, Fla. 

2701 J.A.C. 10+ 4| Largo Shoal, San Juan OR | eae SE eee eh Abundant. 

| Harbor, P. R. 
2706 eALC. 3 5 | San Juan Harbor, P. R_- SP ies wees Soe he Rare. 
2700 JEALG. Lash Riise pia Slee ae Se Dee | thine Fee 32 A oe el Do. 
6189 J.A.C. ot PN et Se eee Of Pivlorro Castianwha bees. oo. |e an ba ee ee Do. 

vana, Cuba. 

12908 J.A.C. Dit SNe Se eee Montego Bay, Jamaiea=-2|-25"-— | --— ale ee eee Do. 

| Albatross| ° ’ ” Se aR 
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12928 | J.A.C. Bia ew Bermudavs.522 fe fa ea ee as | > Seen etes 22 Rare. 
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Test plano-convex, dorsal side forming a low cone, ventral side 
flattened and very slightly convex, trochoid, the last-formed whorl 
consisting of about six chambers; sutures oblique, curved very 
slightly, if at all, depressed on the dorsal side, on the ventral side 
depressed, the area thus formed often filled by alar prolongations 
from the center; periphery slightly lobulate, on the dorsal side the 
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sutures often slightly limbate; the walls coarsely punctate, on the 
dorsal side irregularly so, the punctae near the outer margin of the 
chamber, less frequent elsewhere; aperture an elongate, slightly 
arched slit at the inferior margin of the chamber; color white. 

Diameter up to 0.65 mm. 

This is a common species in the West Indian region in shoal water. 
It is beautifully ornamented and is not likely to be mistaken for 
any other Discorbis of the western Atlantic. The young has a 
brownish color which is lost in the thickened adult test. It occurs 
fossil in the Miocene, Choctawhatchee marl of Florida. 

The species is probably widely distributed in the Pacific like many 
of the West Indian species, and is probably recorded as ‘‘ Discorbina 
turbo” following Brady’s identification in the Challenger Report. 

Brady’s Challenger figures are of specimens from the Cape Verde 
Islands. He also records it from Bermuda and off the coast of 
Brazil. I have had it from numerous West Indian localities. 


DISCORBIS NITIDA (Williamson) 
Plate 6, figures 1 a—c 


Rotalina nitida Wiuu1amMson, Rec. Foram. Gt. Britain, 1858, p. 54, pl. 4, 
figs. 106-108. 

Rotalia nitida H. B. Bravy, Trans. Linn. Soc. Zool., vol. 24, 1864, p. 474; 
Nat. Hist. Trans. Northumberland and Durham, vol. 1, 1865 (1867), 
p. 105.—BaLkwitt and Wriaeut, Trans. Roy. Irish Acad., vol. 28, Sci., 
1885, p. 8352.—Sippat1, Proc. Lit. Philos. Soc. Liverpool, 1886, p. 71.— 
HaLkyarpD, Trans. Manchester Micr. Soc., 1889, p. 71, pl. 2, fig. 12.— 
Mituett, Rec. Foram. Galway, 1908, p. 7. 

Discorbina nitida Wricut, Ann. Mag. Nat. Hist., ser. 6, vol. 4, 1889, p. 
449; Proc. Roy. Irish Acad., ser. 3, vol. 1, 1891, p. 490—CuastmErR, First 
Rep’t. Southport Soc. Nat. Sci., 1890-91 (1892), p. 65.—Wrieut, Irish 
Nat., vol. 9, 1900, p. 55—Herron-ALLEN and Earuanp, Proc. Roy. Irish 
Acad., vol 31, pt. 64, 1918, p. 121; Trans. Linn. Soc. London, ser. 2, 
vol. 11, 1916, p. 269, pl. 42, figs. 26-80; Journ. Roy. Micr. Soc., 1916, 
p. 49; 1930, p. 182. 


Test plano-convex, making a low nearly symmetrical cone in side 
view, periphery subacute, with a narrow keel; chambers very dis- 
tinct but not inflated, usually five or six in the last-formed whorl, 
very gradually and regularly increasing in size as added; sutures 
distinct, thickened on the dorsal side due to the keel of the chamber, 
strongly curved on the dorsal side, but not depressed, ventrally 
radial, slightly depressed; wall smooth throughout, very finely 
perforate; aperture at the base of the chamber near the umbilicus; 
color usually bluish-white. 

Diameter up to 0.50 mm.; height of spine 0.15 mm. 

This is a characteristic species of the European coast of the Atlantic, 
well figured by Williamson in 1858. Our figured specimen is from oft 
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the Belgian coast. The blue-white color is characteristic and the 
very smooth, translucent test. 


Discorbis nitida—M aterial examined 





Num- Depth Bot- 


Collec- tom 
Cat. . ber of * in Character of 
NG: Hon speci- Station Locality raphe ee bottom |Abundance 
mens oms | ‘ture 
Flying Falcon 
12905 | J.A.C. 3 Log. 8 | 10 miles south of Glencoe, Bop ee alee a ooo Rare. 
Goldseeker Treland. 


12906 | J.A.C. 10+ 16 | OFT Maree Islands 2h oe sal SE ads Si Abundant, 





DISCORBIS OBTUSA (d’Orbigny) (?) 


Plate 6, figures 2 a—c 


To this name Brady questionably refers a specimen from off 
Ascencion Island." It somewhat resembles d’Orbigny’s species 
from the Vienna Basin, but is very smooth. Numerous later records 
are given for D. obtusa from about the British Isles and in the North 
Atlantic. I have specimens from the American coast north of 
Cape Cod in the colder waters off New England that may be referred 
here, but it is not typical. It is, however, perhaps the same as 
the species of the North Atlantic and resembles d’Orbigny’s figure, 
except in the smoother test and smaller perforations. As shown in 
Brady’s figure, the earlier chambers and whorls are somewhat 


obscured. 
Discorbis obtusa—Material examined 











| 
Bee ative | ber of Depth tom Character of 
at. ollec- | ber of | Sta- ae in cr aracter 0 
No. | tion of—} speci- | tion Locality fath- oie bottom Abundance 
mens oms | ara 
12909 | J.A.C. Ast | Rea os Off High Head, Casco Bay, Me--|_------ few 1 a Rare. 
12910 | J.A.C. 2 Bi |NCasco Bayanie2 ace os ene eee hen anaes [Nee St ices ek eee Do, 
T2011e\ F.A.C. 1 21ers: COS rae ses ete sna ee eS oe alee ee ae Ree oo eee Do. 
12912 | J.A.C. Dien ee Spar Landing, Frenchmans Bay, OC | eee ee Se eee Do. 
Me. | 
12913 | J.A.C. gc Hampton Beach, N. H....-------|------- ere ee: doses Do. 
12914 | J.A.C. AI aS eo Nahant Beach Nahant Viass--s|etes eee en eee nee Few. 
2763 | J.A.C. eS Drébach, Norway..-------------- ibaa Sr Cae | FOS ee a ee Rare. 





DISCORBIS ORBICULARIS (Terquem) 
Plate 6, figures 3 a—c 


Rosalina orbicularis TERQUEM, Anim. sur la Plage de Dunkerque, 1876, 
p. 75, pl. 9, figs. 4, a, b. 

Discorbis orbicularis BERTHELIN, Foram. de Borgneuf et Pornichet, 1878, 
p. 39, No. 63.—Cusuman, Bull. 71, U. S. Nat. Mus., pt. 5, 1915, p. 16, 
pl. 11, fig. 1; Bull. 100, U. S. Nat. Mus., vol. 4, 1921, p. 305; Publ. 311, 
Carnegie Instit., Washington, 1922, p. 38, pl. 5, fig. 10. 





Y Challenger Rep’t., pl. 91, figs. 9 a-c. 
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Discorbina orbicularis H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9, 


1884, p. 647, pl. 88, figs. 4-8—BaLkwiLL and Wriaut, Journ. Micr., 
vol. 3, 1884, p. 22, pl. 4, fig. 18—Sippatu, Proe. Lit. Philos. Soc. Liver- 
pool, 1886, p. 70 (list)—H. B. Brapy, Parker, and Jongs, Trans. Zool. 
Soc. London, vol. 12, 1888, p. 227, pl. 46, fig. 1—Hatkyarp, Trans. 
Manchester Micr. Soc., 1889, p. 69.—Cuasrer, First Rep’t. Southport 
Soe. Nat. Sci., 1890-91 (1892), p. 65—EgceEr, Abhandl. kon. bay. Akad. 
Wiss. Miinchen, Cl. II, vol. 18, 1893, p. 389, pl. 15, figs. 16-18, 76-78.— 
Woopwarp, The Observer, vol. 4, 18938, p. 176.—SitvEstri1, Mem. 
Accad. Pont. Nuovi Lincei, vol. 9, 1893, p. 211; Atti Accad. Sci. Acireale, 
vol. 7, 1896, p. 78.—Gois, Bull. Mus. Comp. Zo6l., vol. 29, 1896, p. 69.— 
Wriauat, Irish Nat., vol. 9, 1900, p. 55—CuHapman, Journ. Linn. Soc. 
Zool., vol. 28, 1902, pp. 191, 208, 405; Journ. Roy. Micr. Soc., 1903, 
p. 699.—Earuanpb, Journ. Quekett Micr. Club, ser. 2, vol. 9, 1905, p. 
221.—Dakxin, Rep’t. Pearl Oyster Fish. Ceylon, 1906, p. 238.—MI.L.eETT, 
Rec. Foram. Galway, 1908, p. 6, pl. 4, fig. 13—Si1ppBorrom, Mem. Proc. 
Manchester Lit. Philos. Soc., vol. 52, No. 18, 1908, p. 18, pl. 4, fig. 7; 
vol. 54, No. 16, 1910, p. 25—HERoN-ALLEN and Earuanp, Proc. Roy. 
Trish Acad., vol. 31, pt. 64, 1918, p. 126——Prarcry, Trans. Roy. Soc. 
Edinburgh, vol. 49, 1914, p. 1026—HrRoN—ALLEN and Earuanp, Trans. 
Zool. Soc. London, vol. 20, 1915, p. 693.—Cuapman, Biol. Res. Endeavour, 
vol. 3, pt. 1, 1915, p. 29—H®ERoN-ALLEN and Earuanp, Trans. Linn. 
Soc. London, ser. 2, vol. 11, 1916, p. 271; Journ. Roy. Micr. Soc., 1916, 
p. 50; British Antarctic Exped., Zoology, vol. 6, 1922, p. 200; Bull. Soc. 
Sci. Hist. Nat. Corse, 1922, p. 135. 


Discorbis orbicularis—Material examined 


























Bot- 
Num- Depth 
Cata-| Collec- = tom 
. ber of | Sta- ' in Character of 
ieeue on speci-| tion Locality fath- cae Hotton Abundance 
s mens oms pene 
2723 | J.A.C. 3 4\\"Dry,"Tortugas, Blass. 22---- 2252 ee eng ec eeemers dead coral...| Rare. 
2115 | T.ALC. 4 Cees ORAS Se Ree ee eens a ee AEE Moos seen seen Few 
2716 | J.A.C. 1 i ee doe et ee eee Dye ese ee Tee ere poe Rare 
2711 | J.A.C. 4 Sy jase CORN SS ee eee 1: sh eee Tr cee eee Few 
2709 | J.A.C. 1 LO ence Oe 235. See Re ee 1s sale gL eee Rare 
2/22) 5A. G. 2 LIP an CO. ane ae ae oon ee 7 Zon) e| unr meee aces Do 
2721 | TeASC: 2 S| see 0-2 ee eee LE a ese fnevsit=-c 2 Do 
2718 | J.A.C. 2 Aelia. C0222 Ses ee eae eee 12 eee ines: 5223-2 Do 
210A 2 1S5|Se = doc AS eee ee ES MO4S8s.2- 2" Do 
2714 | J.A.C. 1 183 coew Gos ee eee We atone ee fneGgsses Do. 
2710 | J.A.C. 6 AO sees GOs 262 SS Se tS renee Daitor| eee fneks: 22s Few 
2720 | J.A.C. 5 20 i Saeee COs eee eee er ee ere eles ta INe/S2e-ss-e Do 
2712 | J.A.C. 5 20s soe G02 See he a ae upawh eee eee {nésss 228 Do 
2713 | J.A.C. 4 oie aoe GOH Boe ac eee een Soe ae Oe saeeeee Mes8s.=- 222 Do. 
2761 | J.A.C. 1 2 ee One ee So ee Gun. cleceecce= inejs:s2* Do. 
2707 | J.A.C. 7 22h | Saenee One eee See Oleeat [eee f1O.'Ssc2.5250 Common. 
2708 | J.A.C. 3 DTP ee x Gorse eee ee ete ee ae. mie Rare. 
iA Deke. 4 23h Cosa e eas 2 Ne eee eee AOD): naeeaeee MEAG: eee Few. 
12915 | J.A.C. Ap nore Key Wests lass 2 ei ee ie eek eee oe | see: a re Rare. 
12916 | J.A.C. esac iNiontegor Bay, UaMalca scenes a4 |qaaeses | pees | eee ee eee nee Do. 
2725 | J.A.C. |e cere eee doa ee ee oe a ee eta MiSso2seo Do. 
12927 | J.A.C. Somer Beriniid dae oe ee ee SATs PIS a ee SG ea Do 











Test plano-convex, the dorsal side forming a low cone, ventrally 
flat or more often somewhat concave, circular in outline, periphery 
acute; chambers elongate, each often making nearly half of the cir- 
cumference, distinct; sutures slightly depressed, distinct; wall finely 
to coarsely perforate, smooth; aperture ventral, an elongated open- 
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ing beneath the somewhat extended central portion of the last- 
formed chamber. 

Diameter up to 0.85 mm. 

This species is apparently very widely distributed if one may take 
all the records without figures as referring to the same species. There 
are numerous forms both fossil and living which fit the general de- 
scription given for this species. A study of these in detail will un- 
doubtedly show that more than a single species is involved. 

In the West Indian region such specimens as here described are 
notuncommon. The figured specimen is from off Jamaica. Brady’s 
Challenger figures (pl. 88, fig. 4 a-c) represent a Bermuda specimen 
of the same form. His other figures for the Pacific show considerable 
differences. 


DISCORBIS ORBICULARIS (Terquem), var. SELSEYENSIS (Heron-Allen and Earland) 
Plate 7, figures 1 a, b. 


Discorbina rosacea D’ORBIGNY, var. selseyensis HERON—ALLEN and EARLAND, 
Journ. Roy. Micr. Soc., 1911, p. 330, pl. 10, figs. 20, 21. 
Variety differing from the typical in having radial corrugations on 
the ventral side. 
This variety described from Recent material off Selsey Bill, Sussex, 
England evidently is a variety of Discorbis orbicularis (Terquem). 


DISCORBIS PARISIENSIS (d’Orbigny) (?) 


Plate 6, figures 5 a-c. 


There are numerous records for this species living in the Atlantic 
and elsewhere. The typical form from the Eocene of the Paris Basin 
is a large very striking form, and seems to be decidedly different 
from most of the published figures of living specimens referred to it. 
The figured specimen is from off the coast of Belgium. 


DISCORBIS PATELLIFORMIS H. B. Brady (?) 


Egger records this species from the Cape Verde Islands. His 
figures are very much lacking in details, and as this is the only record 
for this typical Indo-Pacific species in the Atlantic, it is probably 
not this species. 

DISCORBIS: PERUVIANA d’Orbigny 

To this South American Pacific species have been referred various 
specimens from the British Isles and elsewhere. The figures given 
however do not seem to be identical with that of d’Orbigny. 


DISCORBIS PLANORBIS (d’Orbigny) (?) 


It may be noted that Heron-Allen and Earland have under ‘ Dis- 
corbina planorbis (d’Orbigny)”’ recorded high spired forms from the 
British Isles. I have examined much material of ‘ Asterigerina 
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planorbis d’Orbigny”’ from the type locality of the Vienna Basin, 
and it seems to be a true Asterigerina. It is moreover a rather low 
spired, broadly spreading species as figured in the Vienna Basin paper 
and in the topotype material. The high spired Recent form needs 
further study. 

DISCORBIS POLYRAPHES (Reuss) (?) 

Under the name ‘‘ Discorbina polyraphes’’ Heron-Allen and Earland 
record a very small species from off the British Isles. Reuss’s Creta- 
ceous species with its rounded periphery and other characters seems 
to belong elsewhere than in Discorbis. Figures of the Recent British 
form are given by Heron-Allen and Earland.* 


DISCORBIS (7?) POLYSTOMELLOIDES (Parker and Jones) (?) 


Hofker records ‘‘Discorbina polystomelloides’”’ from Holland,'® but 
his figure indicates that the species from western Europe is an 
Elphidium. The typical form figured by Brady and others from 
the Indo-Pacific is probably not a Discorbis, but may be related to 
Epistomella. 


DISCORBIS (7?) PRAEGERI (Heron-Allen and Earland) 
Plate 6, figures 4 a—c 


Discorbina praegert HERON-ALLEN and HARLAND, Proce. Roy. Irish Acad., 
vol. 31, pt. 64, 19138, p. 122, pl. 10, figs. 8-10; Trans. Zool. Soc. London, 
vol. 20, 1915, p. 692; Trans. Linn. Soc. London, ser. 2, vol. 11, 1916, 
p. 270; Journ. Roy. Micr. Soc., 1916, p. 50; Bull. Soc. Sci. Hist. Nat. 
Corse, 1922, p. 134; British Antarctic Exped., Zool., vol. 6, 1922, p. 199; 
Journ. Roy. Micr. Soc., 1930, p. 1838. 

“Test free, trochoid and conical, composed of three to four con- 
volutions, in a depressed spire, with five or six chambers in the last 
convolution. Peripheral edge entire and usually somewhat thickened, 
occasionally slightly carinate. Still more rarely the marginal edge 
is lobulate, owing to the slight inflation of the segments. Sutures 
flush on the superior face of the shell, somewhat depressed on the base 
or inferior face, which is nearly flat, and furnished in the umbilical 
region with a solid stud of shell-substance; breadth varies from 0.15 
to 0.4 mm. 

“This is one of the innumerable types of D. rosacea; but as it does 
not appear to have been specifically described, in spite of its very 
distinctive appearance, we have thought it advisable to give it a 
name. It is one of the most characteristic types of the Clare Island 
area, and occurs in more or less abundance in nearly every dredging, 
as also in many ‘Goldseeker’ dredgings and other British gatherings. 
It can hardly be confused with any other type if examined from the 
under-surface, the solid umbilical stud being a constant feature. 


18 Proc. Roy. Irish Acad., vol. 31, pt. 64, 1913, pl. 12, figs. 11-13. 
19 Flora en Fauna der Zuiderzee, "Protozoa, 1922, p. 150, fig. 47 (in text). 
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“There is no doubt that Williamson was familiar with this form, 
but he failed to separate it from his Rotalina nitida, the description 
of which, as we have already pointed out under that form, appears 
to have been based on a series of allied specimens. He states that 
‘in some instances the inferior umbilicus is occupied by a distinct 
and prominent umbo.’ These specimens were, no doubt, our D. 
praegert. We have never seen any specimens of D. nitida presenting 
this feature, the nearest approach to it being the presence of a small 
tooth on each chamber projecting into the umbilical depression. By 
the coalescence of these teeth and a raising of the height of the spire, 
D. nitida passes into D. praegeri. 

““We have much pleasure in associating this form with the name of 
Mr. R. Lloyd Praeger, but for whose perseverance and energy the 
authors would not have been induced to undertake and carry through 
their somewhat laborious task in connexion with the Clare Island 
Survey.” 

The above paragraphs and the figures are from the original paper 
of Heron-Allen and Earland. The form is somewhat of an anomaly 
with its ventral umbo and somewhat evolute test on the ventral side. 
The distribution as given is a peculiar one from the British Isles, 
Mediterranean, tropical shallow water of the Kerimba Archipelago 
of the Southeastern coast of Africa, and the cold water of the Antarc- 
tic. Such a distribution is indicated by Heron-Allen and Earland 
for many of their species of the Clare Island paper, including often 
shallow water tropical material from Lord Howe Island in the Pacific. 
Such a series probably indicates a very wide latitude in the definition 
of the various species. 


‘“DISCORBINA ROSACEA (d’Orbigny)’’ 


Under this name there are a great many records from the Atlantic 
and other regions. It has been a favorite ‘‘dumping ground”’ for 
numerous Discorbis-like forms. Of the many records for ‘ Dis- 
corbina rosacea,” there are very few which figure the species and 
practically none of these can be referred to the same species. d’Or- 
bigny’s ‘‘Rotalia rosacea” is from the Miocene of the Bordeaux 
region well represented by Model No. 39. It is very clearly an 
Amphistegina of the less complex type. I have abundant specimens 
of this species from several localities in the Bordeaux region through 
the kindness of Prof. G. Dollfuss, and they are uniformly a rather 
high-spired Amphistegina. The structure is rather too complex to 
place them in Asterigerina as was done later by d’Orbigny, although 
they show well the transition from one of these genera to the other. 

It becomes impossible to use this species name for any of the many 
forms of Discorbis called by various authors ‘“‘rosacea’”’ and the 
problem of straightening out the various species involved can only 
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be accomplished by a careful study of original material on which these 
records were based. 

Brady’s figures have undoubtedly been followed by many later 
authors. He has two species, one of which (pl. 8, fig. 1) is Discorbis 
advena Cushman. The other is an Indo-Pacific species common 
especially in the Australian region and unlike the western Atlantic 
forms which have been assigned to ‘‘ Discorbina rosacea.” 


DISCORBIS SUBARAUCANA Cushman 
Plate 7, figures 2 a—c 


Discorbis subaraucana CusHMAN, Publ. 311, Carnegie Instit. Washington, 
1922, p. 41, pl. 7, figs. 1, 2; Publ. 344, 1926, p. 78. 

Test unequally biconvex, dorsal side somewhat arched, the ventral 
side very slightly convex, flattened, or even somewhat concave; 
periphery not lobulated, composed of about 2.5 coils, six to eight 
chambers in the last-formed one; sutures oblique, curved, limbate 
on the dorsal side, except in the last two or three chambers in the 
adult, ventrally also somewhat limbate, especially in the early stages; 
wall with numerous punctae; aperture at the base of the ventral side of 
the last-formed chamber, narrow; color of the earlier chambers red- 
dish-brown, those of the last-formed ones usually white. 

Diameter up to 0.40 mm. 

This species is common in the West Indian region, and extends up 
the coast of the United States in the warmer waters to south of 
Cape Cod. It is also probably widely distributed in the Indo-Pacific. 

As a fossilit occurs in the Miocene, Choctawhatchee marl, of Florida. 


Discorbis subaraucana— Material examined 






































Bot- 
Num- Depth 
Cata- . : tom 
Collection | ber of : : in Character of 
igene fee speci- Station Locality fath- oe Hotton Abundance 
mens oms | ‘ture 
2745 J.A.C, 3 
2744 JEALGS 1 
2737 J.A.C. 1 
2736 VEAL Cs 5 
2738 JLALCe 4 
2739 TALC. 6 
2740 NAGE 6 
2742 Ay NOR 9 
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2746 J.A.C. 4 
2743 J.A.C. a 
2741 J.A.C. 2 
2748 J.A.C. 5 
2734 J.A.C. 2 
12917 J.A.C. Saas Se Of? ‘Government “cut; 800° 2s a ee Do. 
| Miami, Fla. 
12918 JeA.C; BL aie: Se Off Key West, Fla. ABN LES aN Rk Ra Do. 
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12919 J.A.C. Plea. 5. fea Newport, Beach, -iNew=)|=222 4-3. |2=_ 23h Do. 
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tross ° 0) SPS, CFF wt 
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DISCORBIS TABERNACULARIS (H. B. Brady) 


This species, characteristic of warm tropical waters of the Indo- 
Pacific, was recorded by Brady in the Challenger Report from off 
St. Vincent, Cape Verde Islands in 11 fathoms. Heron-Allen and 
Earland™ record it from Selsey Bill, Sussex, England. Ihave a single 
specimen of a high spired form off Miami, Fla., that remotely resem- 
bles this species, but is not identical with it. 


DISCORBIS VALVULATA (d’Orbigny) 
Plate 7, figures 3 a—c 

Rosalina valvulata D’ORrBIaNy, Ann. Sci. Nat., vol. 7, 1826, p. 271, No. 4; in 
De la Sagra, Hist. Fis. Pol. Nat. Cuba, 1839, ‘‘ Foraminiféres,” p. 103, pl. 3, 
figs. 21-23; in Barker-Webb and Berthelot, Hist. Nat. Iles. Canaries, 1839, 
‘‘Foraminiféres,’’ p. 136, pl. 2, figs. 19-21. 

Discorbina valvulata JoNES and PARKER (?), Quart. Journ. Geol. Soc., vol. 28, 
1872, p. 114——Goiis, Kongl. Svensk. Vet. Akad. Handl., vol. 19, No. 4, 
1882, p. 106, pl. 8, figs. 258-261.—Woopwarp, The Observer, vol. 4, 1893, 
p. 176.—Gois, Bull. Mus. Comp. ZoGl., vol. 29, 1896, p. 69. 

Discorbis valvulata CusHMAN, Publ. 344, Carnegie Instit. Washington, 1926, 
p. 78. 

Test longer than broad, plano-convex, spire very low and com- 
pressed, ventral side flattened or concave, periphery with a rounded 
keel; chambers distinct, increasing rather rapidly in size, on the ven- 
tral side with a distinct valvular lip over the umbilical region; sutures 
on the dorsal side somewhat thickened, not depressed, curved, ven- 
trally sinuate; wall smooth, finely perforate; aperture elongate, 
narrow, below the valvular projection of the chamber near the 
umbilicus. 

Length, 0.50 mm.; breadth, 0.30 mm. 

In the West Indian region this is a well characterized species, but 
is not at all common although widely distributed. The somewhat 
thickened keel of the chambers, the elongate form and peculiar sutures 
of the ventral side will distinguish it. 

It occurs fossil in the Miocene, Choctawhatchee marl, of Florida. 


Discorbis valvuulata— Material examined 
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DISCORBIS VESICULARIS Lamarck 


Under this name there are numbers of records from the Atlantic. 
They are not identical so far as the figures show with the very beautiful 





20 Journ. Roy. Micr. Soc., 1911, p. 331. 
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species of the Paris Basin Eocene described by Lamarck, and which 
is a very definite and highly ornate species. On the coast of Australia 
is a species still living which is very close to the Eocene species of 
Lamarck, but the North Atlantic records as figured are not this. 


DISCORBIS VILARDEBOANA (d’Orbigny) 


This species with its rounded periphery was described and figured 
by d’Orbigny from the Falklands. It is not the same as the figures 
Brady assigns to it, and probably most of the Atlantic records are 
based upon Brady’s figures rather than those of d’Orbigny, therefore 
they should be re-examined to find their exact specific relationships. 
Some of the records in the West Indies and Indo-Pacific are probably 
Discorbis mira Cushman. 


Genus LAMARCKINA Berthelin, 1881 


Lamarckina BERTHELIN, Comptes Rendus Assoc. France (Reims, 1880), 1881, 
p. 555.—CusHMAN, Special Publ. No. 1, Cushman Lab. Foram. Res., 
1928, p. 271. 

Megalostomina RzEHAK, Ann. k. k. Nat. Hofmuseums, vol. 10, 1895, p. 228 
(genoholotype, Megalostomina fuchst Rzehak). 

Pulvinulina (part) of AUTHORS. 

Rotalina (part) of AUTHORS. 

Discorbina (part) of AUTHORS. 

Valvulina (part) of AUTHORS. 


Genoholotype-—Pulvinulina erinacea Karrer. 

Test trochoid, evidently attached, dorsal side convex, ventral side 
usually flattened or concave, dorsal side usually ornamented, ventral 
side very smooth and highly polished; chambers distinct on the dorsal 
side, less so on the ventral, each often with an umbilical projection; 
wall finely perforate, calcareous, ventral side thickened; aperture at 
the umbilical end of the chamber, often enlarged by resorption. 

Upper Cretaceous to Recent. 

Most of the species of this genus are fossil, but a very few are still 
found living in the present oceans. Of these, there seem to be four 
species in the Atlantic that can be referred to this genus. They have 
the open umbilicus and the elongation of the ventral side of the last- 
formed chamber together with the somewhat polished ventral side. 


LAMARCKINA VENTRICOSA (H. B. Brady) - 
Plate 7, figures 5 a—c 


Discorbina veniricosa H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9, 
1884, p. 654, pl. 9, figs. 7a—c. 
Lamarckina ventricosa CusHMAN, Contr. Cushman Lab. Foram. Res., vol. 2, 
1926, p. 12. 
“Test free, oblong, rounded, more or less depressed; composed of 
less than two complete convolutions, the outer whorl consisting of six 
or seven segments; the successive segments increasing rapidly in 
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length; septal faces ventricose, especially that of the final chamber; 
sutures excavated. Superior face hispid externally, inferior smooth; 
umbilicus deeply sunk, valvular flaps but little developed. Diameter, 
about one-fiftieth inch (0.5 mm.),”’ 

Brady described and figured this species from Challenger dredgings 
off Bermuda, 435 fathoms. His type figures are copied here. In 
addition he records it from off Gomera, Canaries, 620 fathoms; off 
the Azores, 450 fathoms; and off Raine Island, 155 fathoms. 

There are a few other records for this species, but the figures where 
given do not seem to correspond well with those of Brady. 


LAMARCKINA SCABRA (H. B. Brady) 
Plate 7, figures 6 a—c 


Pulvinulina oblonga WILLIAMSON, var. scabra H. B. Brapy, Rep. Voy. Chal- 
lenger, Zoology, vol. 9, 1884, p. 689, pl. 106, fig. 8—Woopwarp, The 
Observer, vol. 4, 1893, p. 177.—Sipresortom, Mem. Proc. Manchester Lit. 
Philos. Soc., vol. 53, No. 21, 1909, p. 6, pl. 3, figs. 8, 4; vol. 54, No. 16, 
1910, p. 27—HeERoN-ALLEN and Earuanp, Trans. Zool. Soc. London, 
vol. 20, 1915, p. 714.—Cusnman, Bull. 71, U.S. Nat. Mus., pt. 5, 1915, p. 
53, pl. 27, fig. 5. 

Test unequally biconvex, dorsal side much flattened, ventral side 
more convex, peripheral margin acute, carinate; chambers seven or 
eight in the final whorl, rapidly increasing in size and length as added, 
on the ventral side the last-formed chamber in the adult taking up 
at least one-half the area of the test; sutures slightly depressed, limbate 
above and below; wall rugose or granular on the dorsal side, smooth 
below. 

Diameter, 0.5 mm. 

Brady’s records for this species in the Challenger dredgings include 
a station off Bermuda in 435 fathoms and west of the Azores in 1,000 
fathoms. It is recorded from the Indo-Pacific also. The figured 
specimen is after Brady, but is from the Pacific. I have had no typical 
specimens from the Atlantic, and none are figured. 


LAMARCKINA ATLANTICA, new species 


Plate 7, figures 7 a-c 


Test slightly longer than broad, biconvex, ventral side the more 
strongly convex, umbilicate, periphery keeled and subacute; cham- 
bers rapidly increasing in size as added, the last-formed chamber on 
the ventral side making up nearly half the area of the test; sutures 
slightly limbate, slightly depressed on the dorsal side, more strongly 
so on the ventral side; wall very slightly roughened on the dorsal side, 
smooth and polished on the ventral side; aperture at the umbilical 
end of the chamber ventrally. 
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Length, 0.75 mm.; breadth, 0.60 mm.; height, 0.25 mm. 

Holotype (Cushman Coll. No. 12924) from off the coast of Florida, 
off’Fowey, 22 fathoms. 

The species is smoother than the two preceding ones, but is related 
to them. It is comparatively broad. 


Lamarckina atlantica—Material examined 





¥ | Bot- 
Num- Depth Fa 








Cat. | Collec- | ber of | Sta- F in m™ | Character of 
No. | tion of—| speci- | tion Locality fath- oe bottom | SPundance 
mens oms | ‘ture 
12924 | J.A.C. Di zesses Off Fowey,;38 /==2---2--2=-2 =. 22))| NS ae ones Rare. 





LAMARCKINA HALIOTIDEA (Heron-Allen and Earland) 
Plate 7, figures 8, 9 


Pulvinulina haliotidea Heron-ALLEN and Earuanp, Journ. Roy. Micr. 
Soe., 1911, p. 338, pl. 11, figs. 6-11; Proc. Roy. Irish Acad., vol. 31, pt. 
64, 1913, p. 136; Journ. Roy. Micr. Soc., 1916, p. 51; Trans. Linn. Soc. 
London, ser. 2, vol. 11, 1916, p. 276; British Antarctic Exped., Zoology, 
vol. 6, 1922, p. 215; Journ. Roy. Micr. Soc., 1930, p. 189. 

Test small, compressed, somewhat longer than broad, dorsal side 
gently convex, ventral side flattened or concave, umbilicate, periphery 
subacute; chambers distinct, usually five in the final whorl, the last 
one in the adult much the longest and on the ventral side extending 
backward in a large lobe; sutures distinct, only slightly curved, not 
much depressed; wall smooth, ventral side polished; aperture on the 
inner margin of the ventral side of the chamber. 

Length, 0.35 mm.; breadth, 0.25-0.28 mm.; height, 0.06 mm. 

This small but distinctive species seems to be well distributed on 
the coast of western Europe. I have an excellent series from a 
Goldseeker dredging off the Faroe Islands thanks to Earland. Very 
typical specimens occur off the coast of Belgium. Heron-Allen and 
Earland record it from Goldseeker stations from the Clare Island 
region of Ireland, off South Cornwall, and west of Scotland. They 
also record it from the Antarctic, but most of the specimens are 
recorded of much greater size than those of European waters. 

Heron-Allen and Earland named this species on account of its 
ear-like shape, a characteristic of the ventral side of most species of 
Lamarckina. 

It may be noted here that d’Orbigny’s ‘‘ Valvulina excavata”’ from 
off the Canaries figured in that report (pl. 1, figs. 43-45) is probably 
a Lamarckina. 
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Lamarckina haliotidea—Material examined 











Cat. | Collec: | ber of Depth tom Ch f 
at. ollec- | ber o . : in aracter 0 
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neh rats m Goldseeker| 5 +» SR Fata 
A.C; 10 : 
Tro. : \ 16 |'62 00:00 NN; 6 12 00 Ware ea ecu meee 2 ee Abundant. 








Genus VALVULINERIA Cushman, 1926 


Valvulineria CusHMAN, Contr. Cushman Lab. Foram. Res., vol. 2, 1926, 
p- 59; Special Publ. No. 1, Cushman Lab. Foram. Res., 1928, p. 271. 
Rosalina (part) of AUTHORS. 

Genoholotype.—Valvulineria californica Cushman. 

Test usually trochoid, close coiled, all chambers of the several coils 
visible from the dorsal side, only those of the last-formed coil from 
the ventral side, umbilicate; chambers numerous; wall calcareous, 
finely perforate; aperture ventral, large, extending from the umbilical 
end of the chamber nearly to the periphery and covered by a thin, 
membrane-like plate which largely fills the umbilical area, in the 
adult the aperture often extending into the ventral or peripheral face 
of the chamber, sometimes becoming tripartite. 

Cretaceous to Recent. 

I have found no Atlantic material which can be definitely assigned 
to. this genus. 

Genus GYROIDINA d’Orbigny, 1826 
Gyroidina v’OrBieNny, Ann. Sci. Nat., vol. 7, 1826, p. 278—CusHMan, 
Special Publ. No. 1, Cushman Lab. Foram. Res., 1928, p. 272. 
Rotalina (part) of AuTHORs. 

Genotype, by designation.—Gyroidina orbicularis d’Orbigny. 

Test trochoid, usually with the ventral side convex, the umbilicus 
small and deep; chambers in the central region usually higher than 
the peripheral ones and separated by a depressed channel; wall 
calcareous, finely perforate; aperture, a low arched opening on the 
ventral side toward the umbilical area. 

Lower Cretaceous to Recent. 

This genus is abundant in some of the Albatross dredgings as the 
tables will show. 

GYROIDINA ORBICULARIS d’Orbigny 


Plate 8, figures 1, 2 


Gyroidina orbicularis p’OrBieNy, Ann. Sci. Nat., vol. 7, 1826, p. 278, No. 1; 
Modéles No. 13.—Parxker, Jones, and Brapy, Ann. Mag. Nat. Hist., 
ser. 3, vol. 16, 1865, p. 20, pl. 3, fig. 85. 

Rotalia orbicularis H. B. Brapy, Trans. Linn. Soc. London, vol. 24, 1864, 
p. 470, pl. 48, fig. 16; Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 706, 
pl. 115, fig. 6 (?), (not pl. 107, fig. 5)—Wnieut, Proc. Roy. Irish Acad., 
ser. 3, vol. 1, 1891, p. 492.—K1amr, Rep’t. Norwegian Fish. Mar. Invest., 
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vol. 1, No. 7, 1900, p. 48.—Wnriaut, Irish Nat., vol. 9, 1900, p. 55.— 
CusuMan, Bull. 71, U. S. Nat. Mus., pt. 5, 1915, p. 69, pl. 29, fig. 30; 
text figs. 62a—c.—HERON-ALLEN and Earuanp, Trans. Linn. Soc. London, 
ser. 2, vol. 11, 1916, p. 277; Journ. Roy. Micr. Soc., 1916, p. 53. 


Test unequally biconvex, dorsal side flattened or very slightly 
convex, umbonate in the middle, somewhat depressed toward the 
periphery, ventral side strongly convex, umbilicate, periphery sub- 
acute or at least not broadly rounded; chambers 8 to 12 in the last- 
formed whorl, distinct; sutures distinct, not depressed; wall smooth 
throughout; aperture, a narrow opening on the ventral edge of the 
chamber between the umbilicus and periphery. 

d’Orbigny’s model of this species shows a form with a subacute 
periphery and with the dorsal side slightly convex, highest in the 
middle, the umbilicus nearly closed. Such specimens occur in the 
Eastern Atlantic on the coast of Europe, but very few have been 
observed in the dredgings from the western side of the Atlantic, 
Flint’s specimens recorded as this species not being thesame. Authors 
subsequent to Brady’s Challenger Report may have been misled by 
his figures, his Plate 107, fig. 5 as already noted by Heron-Allen and 
Earland # being a true Rotalia, probably the young of R. beccarii. 


Gyroidina orbicularis—Material examined 





o es Bot- 
ata- : ver Of Depth | tom 
logue Petes speci- | Station Locality in fath- |} tem- oe Abundance 
No. mens oms_ | pera- 
ture 
ALGGEROSSs | tn eer Sele Ue 
21250 | U.S.N.M. 2 | D2003____| 37 16 30 N.; 14 20 36 W-_-_ G42 ee et eee Rare. 
21526 | U.S.N.M. 3 | Galdsecker|) 60) 28 (00NNi-+ (35 OONW 2 2222-222 - |e ee eee ee Do. 
21527 | U.S.N.M. yaa GOneae == OMS) W. Ireland =_-—-= === 620-695':|222--2|3=-2225—- one Do. 





GYROIDINA SOLDANII d’Orbigny 
Plate 8, figures 3-8 


Gyroidina soldanii p’OrBIeGNY, Ann. Sci. Nat., vol. 7, 1826, p. 278, No. 5; 
Modéles No. 36.—CusHMAN, Bull. Seripps Instit. Oceanography, Tech. 
Ser., vol. 1, 1927, p. 162; Special Publ. No. 1, Cushman Lab. Foram. Res., 
1928, pl. 39, fig. 13; pl. 41, fig. 7—Cuurcu, Journ. Pal., vol. 1, 1928, 
p. 267.—Gatioway and Morrey, Bull. Amer. Pal., vol. 15, 1929, p. 27, 
pl. 4, fig. 4—Cusuman, Contr. Cushman Lab. Foram. Res., vol. 5, 1929, 
p. 98, pl. 14, figs. 6, 7. 

Rotalia soldanii HANTKEN, Mitth. Jahrg. ung. geol. Anstalt., 1875, p. 80, 
pl. 9, figs. 7a-c.—H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9, 
1884, p. 706, pl. 107, figs. 6, 7—H. B. Brapy, Parker, and JonEs, Trans. 
Zool. Soc., vol. 12, 1888, p. 229.—Txrrrie1, Mem. Com. Geol. Italia, vol. 
4, 1891, p. 109, pl. 4, fig. 15—Eceerr, Abhandl. kén. bay. Akad. Wiss. 
Miinchen, Cl.II, vol. 18, 1893, p. 420, pl. 19, figs. 16-18, 51—Woopwakrp, 
The Observer, vol. 4, 1893, p. 178—SriLvestri1, Mem. Accad. Pont. 
Nuovi Lincei, vol. 9, 1893, p. 215——Cuapman, Proc. Zool. Soe. London, 








31 British Antarctic Exped., Zoology, vol. 6, 1922, p. 219. 
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1895, p. 43.—Sitvestri, Atti Accad. Sci. Acireale, vol. 7, 1896, p. 90.— 
Fuint, Ann. Rep’t. U. S. Nat. Mus., 1897 (1899), p. 332, pl. 75, fig. 4.— 
Sitvestri, Mem. Pont. Accad. Nuovi Lincei, vol. 6, 1899, p. 328, pl. 6, 
fig. 14—Kuiarr, Rep’t. Norwegian Fish. and Mar. Invest., vol. 1, No. 7, 
1900, p. 47.—Fornasin1, Mem. Accad. Sci. Istit. Bologna, ser. 5, vol. 10, 
1902, p. 60, text fig. 59.—Muuert, Journ. Roy. Mier. Soc., 1904, p. 503.— 
Cuapman, Trans. New Zealand Instit., vol. 38, 1905 (1906), p. 106; 
Journ. Quekett Mier. Club, ser. 2, vol. 10, 1907, p. 140.—Baaa, Proc. 
U. S. Nat. Mus., vol. 34, 1908, p. 163.—CuHapman, Subantarctic Islands 
of New Zealand, 1909, p. 362; Journ. Linn. Soc. Zool., vol. 30, 1910, 
p. 423; Zool. Res. Endeavour, pt. 3, 1912, p. 311.—Prarcery, Trans. Roy. 
Soc., Edinburgh, vol. 49, 1914, p. 1,030.—CusuMan, Bull. 71, U. 8S. Nat. 
Mus., pt. 5, 1915, p. 71, pl. 29, fig. 1; pl. 31, fig. 4—HrrRon-ALLEN and 
EarRLAND, Trans. Zool. Soc. London, vol. 20, 1915, p. 719—CuHaApman, 
Biol. Res. Endeavour, vol. 3, pt. 1, 1915, p. 833 —Cusuman, Proc. U. S. 
Nat. Mus., vol. 56, 1919, p. 681; Bull. 100, U. S. Nat. Mus., vol. 4, 1921, 
p. 349, pl. 71, figs. 2 a-c—HrEROoN-ALLEN and Earuanp, British Ant- 
arctic Exped., Zoology, vol. 6, 1922, p. 219—YasE and Hanzawa, Jap. 
Journ. Geol. Pal., vol. 4, 1925 (1926), p. 52.—R. E. and K. C. Stewart, 
Journ. Pal., vol. 4, 1930, pl. 8, figs. 9 a—c; pl. 9, figs. 1 a-c. 


Test plano-convex, dorsal side flat or even slightly depressed, the 
outer portion toward the periphery often channelled, ventral side 
very convex, umbilicus deeply excavated, periphery rounded; cham- 
bers fairly distinct, but often somewhat hidden on the dorsal side by 
the calcareous thickening, width of the whorl variable; sutures fairly 
distinct, those of the dorsal side in the early stages nearly radial 
becoming more oblique in the adult, usually slightly oblique, those 
of the ventral side radial, very little if at all depressed; wall thick, 
smooth and often polished, about the umbilicus sometimes granular; 
aperture, an elongate slit at the ventral border of the chamber usually 
about halfway between the umbilicus and periphery, sometimes with 
a slightly thickened border. 

Diameter up to about 2 mm. 

This is a very common species in the Albatross dredgings from the 
Western Atlantic. It has a heavy, thickened test and is very white 
and often highly polished. The early stages are often quite single 
with a smooth test, rounded periphery and no channelling of the 
dorsal surface (pl. 8, fig. 3). In the adult there is often considerable 
variation in the same sample. The last whorl of chambers may be 
narrow (pl. 8, fig. 6) or somewhat flattened and wider. The whorl 
itself may come above the previous ones or may come well below 
(pl. 8, fig. 6). The early stages have been referred to d’Orbigny’s 
G. laevigata by some authors. 

The fossil records have for the most part not been included in the 
above references as many of them evidently do not belong to this 
species. 

2305—31——4 
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Gyroidina soldanii— Material examined 





























Cat. | Collecti tora ae tom Ch 
at. ollection | ber o . . in aracter of 
No.|  of— | speci-| Station Towsley fagh-| | bottom. iz; p ae 
mens oms | Be 
Albatross) Safe Ae Cate 
21220 | U.S.N.M. 1 | D2035___| 39 26 16 N.; 70 02 37 W_-__| 1,362 |______ glob. Rare. 
3139 | U.S.N.M. 1 | D2037_..| 38 53 00 N.: 69 23 36 W___| 1,731 | 38 | glob. Do. 
21221 | U.S.N.M.| 1 | D2038__-| 38 30 30 N.; 69 08 25 W__-| 2,033 |______ glob. Do. 
21222 U.S.N.M. 7 | D2039-_-| 38 19 26 N.: 68 20 20 W__.| 2,369 |_.._.- glob. Common. 
aaa USNM, 2 \p2041__. 39 22 50 N.; 68 25 00 W---| 1,608 | 38 | glob. oz____- Do. 
91225|U.S.N.M.| 1 : 
a eat ae } \p2042._. 39 33 00 N.; 68 26 45 W---| 1,555 | 38.5 | glob. oz_.-__ Rare. 
21227 | U_S.N.M. 2 : 
recta hearer ; \p2097__. 37 56 20 N.; 70 57 30 W---| 1,917 |_.___- | glob. oz.-.-- Do. 
21299 | U.S.N_M. 4 | D2105__-| 37 50 00 N.; 73 03 50 W---| 1,395 | 41 | glob. oz_____| Few. 
21230 | U.S.N.M. 9.) DD2116) 22135).45 230NE 7431025 Wi 888 | 39 bu.m., fne.s} Common. 
21231! U.S.N.M.| 3 | D2138___| 17 44 05 N.: 75 3900 W__-| 23 |_____- | ¢o., brk. sh_.| Rare. 
21232 | U.S.N.M. 2 | D2226___| 37 00 00 N.: 71 54 00 W___| 2,045 | 36.8 glob. oz D 
21233 | U.S.N.M. 3 | D2352___| 22 35 00 N.: 84 23 00 W___| 463 | 45. | wh. co- 
21234 | U.S.N_M. 1 | D2355.__| 20 56 48 N.: 86 2700 W___| 369 |______ yl. oz. 
21235 | U.S.N.M. 1 | D2394.__| 28 38 30 N.:87 0200 W___| 420 | 41.8. gn. 
21236 | U.S.N.M. 1 | D2400_._| 28 41 00 N.: 86 07 00 W___| 169 |______ gy, 
21237 | U.S.N.M. 1 | D2550_..| 39 44 30 N.: 70 30 45 W___| 1,081 | 38.5. gn. 
21238 | U.S.N.M. 8 | D2562._.| 39 15 30 N.: 71 25 00 W__.| 1,434 | 37.3 | gy. 
21239 | U.S.N.M. 1 | D2564...| 39 22 00 N.: 71 23 30 W__.| 1.390 | 37.3 | gy. 
21240 | U.S.N.M. 3 | D2585 _-| 39 08 30N.: 72 1700 W_--| 542| 39 | dk. 
21241 | U_S.N_M. 3 | D2682 _.| 39 38 00 N.: 70 22 00 W__.|- 990 |______| gn. ‘ 
21242 | U.S.N_M. 4 | D2714___| 38 22 00 N.: 70 17 30 W___| 1,825 |_____- | br. oz__-.._.| Few. 
} 





GYROIDINA SOLDANII d’Orbigny, var. NITIDULA (Schwager) 
Plate 8, figures 9 a—c 


Rotalia nitidula Scawacer, Novara-Exped., Geol. Theil, vol. 2, 1866, p. 263, 
peed, fie. 110: 

Variety differing from the typical in the very narrow last-formed 
whorl with the sutures very strongly oblique. 

It may be useful to distinguish this variety which occurs especially 
in the Pliocene of the Pacific, Kar Nicobar, New Guinea, etc., as well 
as in the present oceans. It is rare in the Atlantic. A specimen 
which may be referred to this variety is shown on Plate 8, figure 9. 
It is close to the form which Brady refers to ‘‘Rotalia broeckhiana 
Karrer,” but the spire in our form is low. All are probably the same. 


Gyroidina soldanii, var. nitidula— Material examined 





Cata-| oo} pare Depth) tom Character of 
~| Collection | ber o : : in aracter o 
aoeue Wiss speci- Station Locality fath- ee bottom | Abundance 
? mens oms | ture 
Albatross) Sea yt oe 
21243 | U.S.N.M. 2 | D2106__-| 37 41 20 N.; 73 03 20 W---| 1,497 | 42.5 | glob. oz_---_- Rare. 
21244 | U.S.N.M. 3 | D2144___| 9 49 00 N.; 79 31 30W-_-_-- 8962+ 2-4 en; miss_ Sse Do. 
21245 | U.S.N.M. 3 | D2192___| 39 46 30 N.; 70 14 45W__--| 1,060 | 38.6 | gy. oz_------ Do. 
21246 | U.S.N.M. 3 | D2208___| 39 33 00 N.; 71 16 15W_---| 1,178 | 38.4 | gn. m_-_---- Do. 
Flying For 
12926 J.A.C. LES eae West of Ireland_..---.---- 15000} tea Steen Do. 
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GYROIDINA SOLDANII d’Orbigny, var. ALTIFORMIS R. Ranh K. C. Stewart 
Plate 8, figures 10 a—c; plate 9, figures 1 a—c 


Gyroidina soldanii D’ORBIGNY, var. altiformis R. E. and K. C. Stewart, 
Journ. Pal., vol. 4, 1930, p. 67, pl. 9, figs. 2 a-c. 

Variety differing from the typical in the deep form of the test and 
the chambers of the last-formed whorl which have the faces flattened 
obliquely and tilted giving a peculiar overlapping appearance to 
chambers, the dorsal sutures are also somewhat raised. 

This variety has been recently described from the Pliocene of 
California, and appears to be living in restricted areas in the Western 
Atlantic. Plate 8, figure 10 shows a fairly young specimen, and 
Plate 9, figure 1 an adult. 


Gyroidina soldanii, var. altiformis— Material examined 











Cat. | Collect | er Depth] tom | Ch 
at. ollection | ber o . . in aracter of 
a. ape speci- Station Locality fath- ea bottom Abundance 
mens oms ae 
21047 | US.N.M " Albatross C- pw ore, 
S.N.M.| 10 é 
21248 | U_S.N_M. 1 \p2552... 39 47 07 N.; 70 35 00 W-_-- CLO BOs Or | Vs OZ acones Abundant, 
21249 | U.S.N.M. Pepe eeet Off;sFowey;Hla=s.--<- 222 LOGS fea 222 Se ay Rare. 


Genus ROTALIATINA .Cushman, 1925 


Rotaliatina CusHMAN, Contr. Cushman Lab. Foram. Res., vol. 1, 1925, p. 4; 
Special Publ. No. 1, Cushman Lab. Foram. Res., 1928, p. 272. 
Rotalina (part) of AurHoRs (not d’Orbigny). 

Genoholotype.—Rotaliatina mexicana Cushman. 

Test free, trochoid, close coiled, composed of about three volutions, 
the last one composed of numerous chambers, all visible from the 
dorsal side, only those of the last-formed coil from the ventral side, 
ventrally umbilicate; wall calcareous, finely perforate; aperture, an 
arched slit between the base of the apertural face and the previous 
coil. 


Eocene. 
Subfamily 4. ROTALIINAE 


Test trochoid, umbilical region typically closed, sometimes with a 
definite conical plug of clear shell material; wall of the test often 
double and a tubular canal system developed; aperture ventral, along 
the margin of the chamber between the periphery and the umbilical 
area. 
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Genus EPONIDES Montfort, 1868 

Eponides Montrort, Conch. Syst., vol. 1, 1808, p. 127.—Cusuman, Special 
Publ. No. 1, Cushman Lab. Foram. Res., 1928, p. 272. 

Nautilus (part) of AuTHORs. 

Rotalia (part) of AuTHORs. 

Rotalina (part) of AUTHORS. 

Pulvinulina PARKER and JONES, in Carpenter, Parker, and Jones, Introd. 
Foram., 1862, p. 201 (genotype, by designation, Nautilus repandus Fichtel 
and Moll). 

Placentula (part) BERTHELIN (not Lamarck). 

Cyclospira Ermer and Fickxert, Zeitschr. Wiss. Zool., vol. 65, 1899, p. 702 
(genoholotype, Rotalina schreibersii d’Orbigny). 

Genoholotype.—Nautilus repandus Fichtel and Moll. 

Test trochoid, usually biconvex, umbilical area closed but not 
typically with a plug; wall calcareous, perforate; aperture, a low 
opening between the periphery and umbilical area, usually well away 
from the peripheral margin. 

The species of this genus are so numerous that they are here taken 
up alphabetically for ease in reference. As a rule the umbilical area 
is filled, but not showing a definite plug as in Rotalia. The aperture 
is usually fairly small and well defined midway between the umbilicus 


and periphery on the ventral side. 
EPONIDES ANTILLARUM (d’Orbigny) 


Plate 9, figures 2 a-c 


Rosalina antillarum p’OrBIGNY, in De la Sagra, Hist. Fis. Pol. Nat. Cuba, 
1839, ‘‘Foraminiféres,”’ p. 75, pl. 5, figs. 4-6. 

Truncatulina antillarum Fornasini, Mem. Accad. Sci. Istit. Bologna, ser. 5, 
vol. 10, 1902, p. 68.—Cusuman, Proc. U.S. Nat. Mus., vol. 59, 1921, p. 57, 
pl. 13, figs. 6-8; Publ. 311, Carnegie Instit. Washington, 1922, p. 48. 

Pulvinulina incerata CUSHMAN, Publ. 311, Carnegie Instit. Washington, 1922, 
p. 51, pl. 9, figs. 1-3; Publ. 344, 1926, p. 79. 


Test unequally biconvex, dorsal side somewhat more convex than 
the ventral, periphery subacute; chambers numerous, 7 or 8 in the 
last-formed coil; sutures oblique, rather indistinct and very slightly 
if at all depressed on the dorsal side, nearly radiate and somewhat 
depressed on the ventral side; wall fairly thick, finely punctate, other- 
wise smooth, ventrally somewhat umbilicate, the apertural face of 
the last-formed chamber obliquely angled; aperture elongate, at 
the base of the last-formed chamber; color white. 

Diameter up to 1 mm. 

The young stage or perhaps the megalospheric form described and 
figured by d’Orbigny becomes in the large microspheric form a test 
with thick walls, more numerous chambers and a tendency for the 
ends of the limbate sutures around the umbilical region to develop 
a ring of beads, never more than one at the end of each suture, but 
often growing to considerable size. This species seems to be a 
characteristic one of the Florida region both at stations fairly close to 
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shore but at some depths and also in some of the Albatross dredgings 
Most of the Tortugas bottom samples were 
not deep enough to contain this species in any abundance. 

It resembles the form usually recorded as “Pulvinulina schreibersii’’,” 
but the Florida form is usually not nearly as high as that from the 


in the general region. 























Pacific. It also resembles E’ponides berthelotiana (d’Orbigny). 
Eponides antillarum—Material examined 
Bot- 
Num- Depth 
Cata- : tom 
Collection | ber of F : in Character of 4 
logue aes speci- Station Locality fath- cies Button Abundance 
mens oms | ‘ture 
Albitrass:|) 22 0" 32! oe 
21528 | U.S.N.M. 1 D2311_._| 32 55 00 N.; 77 54 00 W_-| 79 59.1 | ers.s., bk.sp_| Rare. 
21529 | U.S.N.M. 3 D2312___| 32 54 00 N.; 77 53 30 W-_- 88 57.8 | ers.s., bk.sp_ Do. 
21530 | U.S.N.M. 1 D2313__-| 32 53 00 N.; 77 53 00 W-- 99 57.2 | ers.s., bkK.sp- Do. 
21531 | U.S.N.M. 3 D2314_-_| 32 43 00 N.; 77 51 00 W--| 159 47.4 | ers.s., bk.sp_ Do. 
21532 | U.S.N.M. 1 D2318___| 24 25 45 N.; 81 46 00 W_- 45 75 COS Do. 
21533 | U.S.N.M. 7 D2399___| 28 44 00 N.; 86 18 00 W-_-| 196 O16") rye Mm es Common 
21534 | U.S.N.M. 8 | D2542___| 40 00 15 N.; 70 42 20 W_-_} 129 47.2] s., ‘brk. shia Do. 
eco ree eth \p2544._. 40 01 45.N.; 70 24 00 W--| 131 | 47.7| gn.s., bk.sp.| Abundant 
21537 | U.S.N.M. 1 D2562 39 15 30 N.; 71 25 00 W--| 1434 Bl Ou Le ValOZ ease =e Rare. 
21588 | U.S.N.M. 1 D2641___| 25 11 30 N.; 80 10 00 W_- 60 69:2) | \cOy S22ea22 oe Do. 
12936 J.A.C. 2 {OF Government Cut, 30 Do 
21539 | U.S.N.M. Strix aeaas Miami Klages Stone ce AAs asarter ee : 
21540 | U.S.N.M. in| Seen Of rtles ear pore 1e-2| ap eemnn |= se eee oe ee Do. 
12937 VEAL! | ee ene Off Long Reef, Fla___---- 40) ie oe a a ee ee Do. 
12938 weAL CG: 1p seer ce Off Sand Key, Fla__.---- (2) Ml zeeeae| Mase cece eae Do. 
12939 J.A.C. ir |eeceaceece Off Key West, Fla_-_----- TOSS Ee ae ee pe eee ee Do. 
21541 | U.S.N.M. 3 eee Off Ragged Key, Flats Og eee ee | Soe See Do. 
12940 | J.A.C. ta Ree See Oye ee Fe Shanes eral: Sate ew Do. 
12941 ANG OF Wee sees oe ae dO eee ee AA eee Se oe See ee tee Do. 
21542 | U.S.N.M. 6) ase ee. Ea Gots. ses. Fes eee Oy | oS. SS: sae ee Few. 
21543 | U.S.N.M. yr | (Cee Sees Off Ajax Reef, Fla_--____- ADs || eee ae | Bee eee See Do. 
21544 | U.S.N.M. pes ee ees Fe Off Sambo Key, Rlas-ace SSia eae sepa eee Pe eee Rare. 
21545 | U.S.N.M. Bis | sna ee Off Fowey, Fla 
12942 J.A.C. Dia | esa eee ae a O08 fe SE eee 
21546 | U.S.N.M. DP Oise ee Eee, GOs eae an ae 
12943 J.A.C. Bisa ebaes PELE Sx dole see 
21547 ; U.S.N.M. Cee ene te eres GOS eee 
21548 | U.S.N.M. Det |S a ae a SEN cee (ce eee ee eee 
12944 TeALe. 6 ele ee NS Ope ae eee se 
12945 J.A.C. Le eS ee ee ee OS si ees Ses 
21549 | U.S.N.M. Din ||Peaeee meee = aye Gomera 
21550 | U.S.N.M. Die \ Sct ah ee et ey Ore 3222 
21551 | U.S.N.M. Ds ere ae GD mee aes es 
oe aah 2 23 | Dry Tortugas, Fla 
AC. 3 
3038 | J.A.C. 6 } 42 |----- do.-.----------------- 
2853 PALO: el ee Montego Bay, Jamaica__ LOS Ae Shoals Beer Eee Rare. 
3040 Teac. 2 5 | San Juan Harbor, P. R-_- Hei sale || ak tare Do. 
12946 J.A.C. 1 2 ICASCORD AY aLOs seme ae nome eater ema ee eee eee Do. 








EPONIDES CONCENTRICA (Parker and Jones) 


Plate 9, figures 4, 5 





Pulvinulina concentrica PARKER and JongEs, Ms., in H. B. Brady, Trans. 
Linn. Soc. Zool., vol. 24, 1864, p. 470, pl. 48, fig. 14.—ParkeEr and JONEs, 
Philos. Trans., vol. 155, 1865, p. 393.—H. B. Brapy, Rep. Voy. Challenger, 
Zoology, vol. 9, 1884, p. 686, pl. 105, figs. la-c—Uutie, Jahrb. k. k. geol. 
Reichs., vol. 36, 1886, p. 190, pl. 3, figs. 3, 4—Eaarr, Abhandl. kén. bay. 
Akad. Wiss. Minchen, Cl. II, vol. 18, 1893, p. 415, pl. 17, figs. 38-40.— 
Gos (in part), Kongl. Svensk. Vet. Akad. Handl., vol. 25, No. 9, 1894, 
p. 97, pl. 16, fig. 802 (not 803).—Grzysnowsk1, Rozprawy Wydz. Mat.- 
Przyr. Akad. Umiej.-Krakowie, vol. 29, 1894, p. 202, pl. 4, fig. 9—K1arEr, 
Rep’t. Norwegian Fish. Mar. Invest., vol. 1, No.7, 1900, p. 47.—CHAPMAN, 
Journ. Linn. Soc. Zool., vol. 28, 1902, p. 407 (list) —Mruuett, Journ. Roy. 


Micr. Soc., 


1904, p. 497.—Ear.anp, Journ. Quekett Mier. Club, ser. 2, 





2 Challenger, pl. 115, figs. la-c. 
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vol. 9, 1905, p. 226.—SipeEBorrom, Mem. Proc. Manchester Lit. Philos. 
Soc., vol. 53, No. 21, 1909, p. 7, pl. 3, fig. 5—CHapman, Subantarctic 
Islands of New Zealand, 1909, p. 360.—Si1prBotrom, Mem. Proc. Man- 
chester Lit. Philos. Soc., vol. 54, No. 16, 1910, p. 28—Hzrron-ALLEN and 
EARLAND, Proc. Roy. Irish Acad., vol. 31, pt. 64, 1918, p. 135.—CuHapman, 
Biol. Res. Endeavour, vol. 3, pt. 1, 1915, p. 32.—CusuMan, Bull. 71, U.S. 
Nat. Mus., pt. 5, 1915, p. 51, pl. 28, fig. 4—Hmron-ALLEN and Ear.anp, 
Trans. Zool. Soe. London, vol. 20, 1915, p. 714; Journ. Roy. Mier. Soc., 1916, 
p. 51.—Cusuman, Proc. U. S. Nat. Mus., vol. 56, 1919, p. 629; Bull. 100, 
vol. 4, 1921, p. 327, pl. 68, figs. 4a-c—Hrron-ALLEN and Earuanp, Bull. 
Soc. Sci. Hist. Nat. Corse, 1922, p. 138; British Antarctic Exped., Zoology, 
vol. 6, 1922, p. 214; Journ. Linn. Soc. Zool., vol. 35, 1924, p. 636; Journ. 
Roy. Micr. Soc., 1930, p. 189. 

Discorbina vestita SEGUENZA, Mem. Accad. dei Lincei, ser. 3, vol. 6, 1880, 
p. 148, pl. 18, fig. 39. 


Test biconvex, periphery rounded, ventral side somewhat concave; 
chambers very distinct, five to seven in the last-formed whorl, border 
with a thickened edge joining with the limbate thickened sutures 
leaving a central area on each chamber face thin and translucent; 
wall finely perforate in the thin portion; aperture below the chamber 
margin on the ventral side. 

Diameter up to 2 mm. 

This is a very distinctive and widely distributed species. It does 
not seem to be at all common in the Western Atlantic either in the 
West Indian region or northward. 

The thickening of the wall is very variable in relative amount, 
some of the largest specimens being almost completely covered with 
this secondary material. 

There are numerous fossil records but I have not attempted to 
give the references here. 


Eponides concentrica— Material examined 











Cata-) Conection | ber of | 8 Depth) tom Ch f 

ollection | ber of | Sta- | . in aracter 0 é 
donne of— speci- | tion | Locality fath- Ee bottom |4bundance 

mens | oms |Po 

12947 | J.A.C. pale ee | Off Sambo Key, Fla....------- so [atid tae ae Rare. 
12948 mae Ae es | Off;Long Key, pitla=--- 3 Ss22- AQ 2a eal anes 2 ee Do. 
21552 .5.N.M. 
21553 | U.S.N.M. } 1 Pama Off; Fowey,; Fla----=.-----=-- = AO) ees | eee ee Do. 


EPONIDES EXIGUA (H. B. Brady) 
Plate 10, figures 1, 2 


Pulvinulina exigua H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9, 
1884, p. 696, pl. 103, figs. 13, 14——CHaApman, Proc. Zool. Soc. London, 
1895, p. 483.—Goiis, Bull. Mus. Comp. Zoél., vol. 29, 1896, p. 75.—Cuar- 
MAN, Journ. Linn. Soe. Zool., vol. 28, 1902, p. 407 (list); Subantarctic 
Islands of New Zealand, 1909, p. 361; Journ. Linn. Soc. Zool., vol. 30, 
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1910, p. 422.—Siprsotrtom, Mem. Proc. Manchester Lit. Philos. Soc., 
vol. 54, No. 16, 1910, p. 28.—Cuapman, Zool. Res. Endeavour, pt. 3, 1912, 
p. 311.—Perarcey, Trans. Roy. Soc. Edinburgh, vol. 49, 1914, p. 1029.— 
CusHMAN, Bull. 71, U. S. Nat. Mus., pt. 5, 1915, p. 60, pl. 23, fig. 5.— 
CuapmMan, Biol. Res. Endeavour, vol. 3, pt. 1, 1915, p. 32.—S1pEBorrom, 
Journ. Roy. Micr. Soec., 1918, p. 260—HrrRoNnN-ALLEN and EARLAND, 
British Antarctic Exped., Zoology, vol. 6, 1922, p. 217. 

Test small, almost equally biconvex, peripheral margin bluntly 
rounded, often lobulated; chambers few, five or six in the last-formed 
whorl, periphery of each marked by clear material; sutures distinct, 
on the dorsal side somewhat oblique, ventrally nearly radial and more 
distinctly depressed; wall smooth; aperture at the margin of the last- 
formed chamber, on the ventral side midway between the periphery 
and the umbilicus. 

Diameter, 0.30 to 0.50 mm. 

This is a very ‘distinctive little species, very widely distributed in 
fairly deep water. The only specimens I have had from the Atlantic 
are from Albatross Stations, and they are rare. Brady in the Challenger 
Report records the species from twelve stations in the North Atlantic 
from 64 to 2,740 fathoms, and at four in the South Atlantic, 1,025 to 
2,470 fathoms. 


Eponides exigua— Material examined 














Cata-) Conecti ‘yum, | Pepth’ tom Character of 

ollection | ber o : : in aracter 0 
ue nee speci- | Station | Locality fath- ene bottom |*bundance 

; mens oO an 
“| | 
| Albatross | ee oer ee 

21554 | U.S.N.M. 1 | D2352___| 22 35 00 N.; 84 23 00 W-_--| 463 | 45 whi co22 3-4 Rare. 
21555 | U.S.N.M. 1 | Oat al 23 48 40 N.; 75 10 40 W---| 1,169 | 38.4 | co. s__.-__--- Do. 





EPONIDES FRIGIDA (Cushman) 


Pulvinulina karstent H. B. Brapy (not Reuss), Trans. Linn. Soc. London, 
vol. 24, 1864, p. 470, pl. 48, fig. 15; Ann. Mag. Nat. Hist., ser. 5, vol. 1, 
1878, p. 436, pl. 21, fig. 11 a-c. 
Pulvinulina repanda (FicuTEt and Mott), var. karstent PARKER and JONES, 
Philos. Trans., vol. 155, 1865, p. 396, pl. 14, figs. 14, 15, 17. 
Pulvinulina frigida Cusuman, Contrib. Canadian Biol., 1921 (1922), p. 12. 
Test smal!, biconvex, rotaliform, composed of about two and one- 
half coils; chambers distinct, usually six in the last-formed coil; 
sutures distinct but not depressed on the dorsal side, on the ventral 
side slightly depressed and filled with an amorphous material radiat- 
ing out from the umbilical region; wall clear and translucent on the 
dorsal side, usually showing all the chambers back to the proloculum 
distinctly, on the ventral side less clear. 
Diameter up to 0.4 mm. 
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This Arctic, or at least cold-water species, was obtained at stations 
2, 3, and 5, Hudson Bay. It is not the same as P. karsteni Reuss, as 
a reference to the original figures will show, especially the ventral 
side. The figures given by Parker and Jones of Arctic specimens are 
very excellent for this species as it occurs in Hudson Bay. There is 
little or no trace of any carina on the ventral side except that the 
material filling the sutural depressions sometimes becomes confluent 
along the periphery. This species was referred by Brady to P. 
karsteni in 1864, and he has been followed since. Brady’s notes in 
1864 are interesting in this connection. 

‘Three or four small starved specimens of this species have been 
pointed out amongst my mountings by Mr. Parker. * * * AsT 
have never met with mature specimens, I can only refer to Professor 
Reuss’s memoir on the Chalk of Mecklenburg,” and in this instance I 
have preferred copying his figures of the shell to drawing direct from 
immature specimens.” 

The following quotation is from Parker and Jones in 1865: 

“This is a neat, many-chambered, moderately conical variety of 
P. repanda, with some degree of limbation bordering the chambers, 
especially beneath, where a wheel-like system of exogenous shell 
matter characterizes the shell.” 

They also note the differences between the Arctic and North Atlan- 
tic specimens referred to this species and also that Reuss’s figure is 
not exactly like either. 

P. frigida is evidently an Arctic species of definite distribution and 
definitely characterized. 

There are numerous references for this species in the North Atlan- 
tic. It is not the same as Reuss’s species from the Cretaceous. The 
filling of the ventral sutures is a characteristic feature. 


Eponides frigida— Material examined 























Gait icduee Iheretl's Dept tom Character of 

vata- ollec- | ber of | Sta- . in aracter 0 

logue | tion of—} speci- | tion Locality fath- carn bottom Abundance 
No. mens oms | ture 

12949 | J. A.C. Shines Off Gasp es see ® 2 Ea eee AL ee ee ee ee ek es Rare. 
3056 | J. A.C. is | ee Gaspé: Bayes) seo ee ae S0=40 hee Ie eS Do. 

ey a e eae Coastofilceland™:.2 2s. teas ones | pee aa eran Ease eee Few. 
oe + a a 2) PATS: See eae Hudson Se 15-208 25 2 Sp Sth ese Rare. 
3034 SAAC. 1 S. 0 ac ale Harbor, Hud- 

3032 | J. A.C. 1 \ Haass { son Bay. ; \ 10 |------ SoBe Do. 
3083 | J. A.C: 1 oars S. side of Gray Goose Id., Hud- LO} esa Si wit ae le Do. 

son Bay. 


ne 


23 Zeitschr. Deutsch. Geol. Gesellsch., vol. 7, 1855, p. 278, pl. 9, fig. 6. 
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EPONIDES FRIGIDA (Cushman), var. CALIDA Cushman and Cole 
Plate 10, figures 3, 4 


Eponides frigida (CUSHMAN), var. calida CusHMAN and Co.z, Contr. Cush- 
man Lab. Foram. Res., vol. 6, 1930, p. 98, pl. 13, figs. 13. 
Variety differing from the typical in the fewer chambers, smaller 
size, more compact test, and broadly rounded periphery. 
In Buzzards Bay this variety is a very common form occurring 
in several dredge hauls in shallow water. It seems to be very different 
from the larger form in more northern, colder waters. 


Eponides frigida, var. calida—Material examined 




















Oata-| Cotlec- | ber of| St Depth) tom 

ata- ollec- | ber o a- nee in Character of 

logue | tion of—| speci- | tion Locality fath- See bottom | Abundance 
No. mens oms | Oe 

12952 | J. A.C ean ee Sees IBUZZ8Tds Bays Masson re 2 ope oll as a en ae he Abundant 

12953 | J. A.C 10 feb Se LO Fd er Sea an ce nen Cea ee Wa 2 0 

Pee Ae.) 0 ee dpe tc pt ee a een haa 1 Do 

12955 | J. A.C Die eae tae GES Pienaar St WS a ee ee Do 

12956 | J. A.C Oo ay | sees Le ees Roe et eet Ie ah eg a Do 

12957 | J. A.C Pret: Seether BUSTERS UAC Fs pea Nae eer es ee nm ae | AE eo | ee tee ee ee Rare 








EPONIDES (?) LATERALIS (Terquem) 
Plate 10, figures 5 a—c 


Rosalina lateralis TERQuEM, Mém. Soc. Géol. France, sér. 3, vol. 1, Mém. 3, 
1878, p. 25, pl. 2, figs. 11 a—c. 

Pulvinulina lateralis H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9, 
1884, p. 689, pl. 106, figs. 2, 3; Quart. Journ. Geol. Soc., vol. 44, 1888, 
p. 9.—Ecerr, Abhandl. kén. bay. Akad. Wiss. Miinchen, Cl. II, vol. 18, 
1893, p. 413, pl. 18, figs. 48-50 (?).—Cuapman, Journ. Linn. Soe. Zool., 
vol. 28, 1902, p. 407.— Mutter, Journ. Roy. Micr. Soc., 1904, p. 497.— 
CusuMan, Proc. Boston Soe. Nat. Hist., vol. 34, 1908, p. 30, pl. 5, figs. 
11, 12.—SipEsorrom, Mem. Proc. Manchester Lit. Philos. Soc., vol. 53, 
No. 21, 1909, p. 5, pl. 2, fig. 6; pl. 3, figs. 1,2; vol. 54, No. 16, 1910, p. 27.— 
HeEron-ALLEN and Earuanp, Journ. Roy. Micr. Soc., 1911, p. 339; Trans. 
Zool. Soe. London, vol. 20, 1915, p. 714, pl. 53, figs. 6-11.—Marrtinort, 
Atti Soc. Ital. Sci. Nat., vol. 59, 1920, p. 333—Cusuman, Bull.100, 
U.S. Nat. Mus., vol. 4, 1921, p. 336, pl. 69, figs. 2 a-c-—HERON-ALLEN 
and EaRLanpD, Journ. Linn. Soc. Zool., vol. 35, 1924, p. 636; Journ. Roy. 
Micr. Soc., 1924, p. 179.—Hanzawa, Jap. Journ. Geol. Pal., vol. 4, 1925 
(1926), p. 44 (table). 


The generic position of this species is somewhat in doubt. It has 
some of the characters of Cancris in some specimens which have a 
thin plate over the ventral side of the last chamber, and the dorsal 
side of many specimens resembles Cancris. It is however subject to 
much change in the last few chambers in adults probably due to 
attachment. The peculiar coarsely perforated last chamber is dis- 
tinctive. 
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The species is most common in tropical and subtropical waters, 
but is very abundant off the southern coast of New England where 
the influence of the Gulf Stream is marked. 

The relationship of this species to EHponides repanda should be 
noted here. Some of the younger specimens show this resemblance 
strongly, and it may finally be decided that the form figured here is 
only a variety of EL. repanda. Its relation to the following species 
is also to be determined. 


Cata- 


logue 
No. 


21682 
12958 


12959 
12960 


Eponides lateralis—Material examined 





: Niu Depth fon 
Collection | ber of | station Locality in fath-| tem- | Character | s bundance 
of— speci- ante of bottom 
mens Lg 
ture 
Albatross |) 2144 ey. 
U.S.N.M. 1 | D2386____}| 29 15 00 N.; 88 06 00 W-___-_ 60 | 61.8 | bu. m_---- Rare. 
eras QO) Pee Newport Beach,  INew-: |2-222--2}22 2-2 |b22225--2eee Abundant. 
port, R. I 
JAG 1O-e soe acese Sees Se ee Gois2 22S e as So a es ee ee ee eS Do. 
JeeA Os LO | 2 eee ele es EO soko eos Fee ae eae See eed sal Shea bee Do. 
PANO: GAGZ 5S. eee GO: 35 See ae eee ee Se | tee SL See Do. 


12961 








EPONIDES PUNCTULATA (d’Orbigny) 
Plate 10, figures 6 a-c 


Rotalia punctulata p’OrBtieny, Ann. Sci. Nat., vol. 7, 1826, p. 273, No. 25; 


Modeéles No. 12. 


Pulvinulina punctulata PARKER, Jones, and H. B. Brapy, Ann. Mag. Nat. 


Hist., ser. 3, vol. 16, 1865, p. 20, pl. 3, fig. 82—H. B. Brapy, Rep. Voy. 
Challenger, Zoology, vol. 9, 1884, p. 685, pl. 104, figs. 17a-c.—WoopwakbD, 
The Observer, vol. 4, 1893, p. 177.—Goiis, Kongl. Svensk. Vet. Akad. 
Handl., vol. 25, No. 9, 1894, p. 96, pl. 16, figs. 797-800.—CuHapMaN, 
Proc. Zool. Soe. London, 1895, p. 43.—JonEs, Foram. Crag, pt. 4, 1897, 
p. 319, pl. 2, figs. 22-24——-Fuint, Ann. Rep’t. U. S. Nat. Mus., 1897 
(1899), p. 328, pl. 73, fig. 1—Ku1arr, Rep’t Norwegian Fish. Mar. Invest., 
vol. 1, No. 7, 1900, p. 46.—Cuapman, Journ. Quekett Micr. Club, ser. 2, 
vol. 10, 1907, p. 189.—Baae, Proc. U. S. Nat. Mus., vol. 34, 1908, p. 
163.—HERON-ALLEN and Earuanp, Journ. Roy. Mier. Soc., 1909, p. 683; 
1910, p. 426.—Cuapman, Proc. Roy. Soc. Victoria, vol. 22, 1910, p. 287.— 
Heron-ALLEN and Earuanp, Proc. Roy. Irish Acad., vol. 31, pt. 64, 
1913, p. 134, pl. 4, figs. 20, 21—Cusuman, Bull. 71, U. S. Nat. Mus., 
pt. 5, 1915, p. 52, pl. 24, figs. 1 a-c—Hron-ALLEN and EarLanp, Trans. 
Linn. Soc. London, ser. 2, vol. 11, 1916, p. 275; Journ. Roy. Mier. Soc., 
1916, p. 51.—Martinortt, Atti Soc. Ital. Sci. Nat., vol. 59, 1920, p. 383.— 
CusuMan Bull. 100, U. S. Nat. Mus., vol. 4, 1921, p. 328, pl. 68, figs. 
1 a—c.—Herron-AtuEn and Earuanp, British Antarctic Exped., Zoology, 
vol. 6, 1922, p. 214.—Horker, Flora en Fauna der Zuiderzee, Protozoa, 
1922, p. 149, fig. 45 (in text) —H#ron-ALLEN and Earuanp, Journ. Roy. 
Micr. Soc., 1924, p. 179; 1930, p. 189. 


Pulvinulina repanda, var. punctulata Parker and Jones, Philos. Trans., 


vol. 155, 1865, p. 394, pl. 14, figs. 12, 13. 
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Test generally plano-convex, dorsal side in a low spire with convex 
sides, ventral side somewhat umbilicate, periphery rounded; cham- 
bers distinct, slightly inflated, very gradually enlarging in size as 
added; sutures distinct, very slightly depressed on the dorsal side, 
deeply so on the ventral side, obliquely curved on both sides; wall 
smooth, thick, very finely perforate, sometimes with a few large 
pores; aperture, a narrow slit along the ventral side of the chamber. 

Diameter up to 3 mm. 

This is a fine large species apparently most typically developed in 
the North Atlantic and Mediterranean. I have found it to be very 
rare in the Albatross dredgings occurring at but two stations, D2415 
and D2416, off the southeastern coast of the United States. 


Eponides punctulata— Material examined 





Cat Num- Depth | tom 
ata- ; ep om 
logue | Collection | ber of) station Locality in fath-| tem- | Character | 4 pundance 
No. of. speci- oms | pera- of bottom 
mens eae 
| 
"Albatross | 2 7? Oe a | 
21683 | U.S.N.M. 1 | D2416____| 31 26 00 N.; 79 07 00 W-_--__ 276 | 53.8 | co.,brk.sh. | Rare. 





EPONIDES PYGMAEA (Hantken) (?) 


Under this name, Brady figures a very small species from deep 
water dredgings of the Challenger expedition. It is rather obvious 
that they do not represent Hantken’s species when a study is made 
of topotype material from the Clavulina-Szaboi beds of Hungary and 
a comparison made with Hantken’s figures. I have no material that 
will fit this species from the Albatross collections. The published 
records referred to this species represent several distinct things. 


EPONIDES REPANDA (Fichtel and Moll) 
Plate 10, figures 7 a—c 


Nautilus repandus Ficuten and Mout, Test. Micr., 1798, p. 35, pl. 3, figs. 
a—d. 

Eponides repandus MontrFort, Conch. Syst., vol. 1, 1808, p. 127, 32° genre.— 
Cusuman, Contr. Cushman Lab. Foram. Res., vol. 3, 1927, pl. 16, fig. 9; 
Special Publ. No. 1, Cushman Lab. Foram. Res., 1928, pl. 40, fig. 1; pl. 
41, fig. 9 —CusuMAN and Kertuert, Proc. U.S. Nat. Mus., vol. 75, art. 25, 
1929, p. 11, pl. 4, figs. 7 a-c. 

Pulvinulina repanda CarPENTER, Introd. Foram., 1862, p. 210.—H. B. 
Brapy, Trans. Linn. Soc. Zool., vol. 24, 1864, p. 474.—Trrria1, Atti 
Accad. Pont. Nuovi Lincei, vol. 33, 1880, p. 206, pl. 3, fig. 61; vol. 35, 
1883, p. 198, pl. 3, fig. 42.—H. B. Brapy, Rep. Voy. Challenger, Zoology, 
vol. 9, 1884, p. 684, pl. 104, figs. 18 a-c.—SHerBorn and CHAPMAN, 
Journ. Roy. Mier. Soc., 1886, p. 757, pl. 16, figs. 18 a-c (?).—Howcnin, 
Trans. Proc. Roy. Soc. So. Australia, vol. 12, 1889, p. 14.—Ecarr, 
Abhandl. kén. bay. Akad. Wiss. Miinchen, Cl. II, vol. 18, 1898, p. 405, 
pl. 18, figs. 34-36.—Woopwarp, The Observer, vol. 4, 1893, p. 178.— 
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Gos, Kongl. Svensk. Vet. Akad. Handl., vol. 25, No. 9, 1894, p. 95, 
pl. 16, fig. 801.—Amicis, Nat. Sicil., Ann. 14, 1895, p. 119.—Sr1ivesrrt, 
Atti Accad. Sci. Acireale, vol. 7, 1895-96 (1896), p. 53.—Gois, Bull. 
Mus. Comp. Zodl., vol. 29, 1896, p. 75.—Jonxrs, Foram. Crag, pt. 4, 1897, 
p. 317, pl. 2, figs. 25-27.—Fuint, Ann. Rep’t. U.S. Nat. Mus., 1897 (1899), 
p. 328, pl. 72, fig. 8 —Wriaut, Irish Nat., vol. 9, 1900, p. 55.—Cuapman, 
Journ. Linn. Soc. Zool., vol. 28, 1902, pp. 196, 209, 407.—MI.uett, Journ. 
Roy. Mier. Soc., 1904, p. 496.—Cuapman, Journ. Quekett Micr. Club, 
ser. 2, vol. 10, 1907, p. 188.—MILLETT, Rec. Foram. Galway, 1908, p. 6.— 
Baae, Proc. U. S. Nat. Mus., vol. 34, 1908, p. 163—Cuapman, Subant- 
arctic Islands of New Zealand, 1909, p. 360.—SipEBortom, Mem. Proc. 
Manchester Lit. Philos. Soc., vol. 53, No. 21, 1909, p. 5.—CHApPMAN, 
Journ. Linn. Soe. Zool., vol. 30, 1910, p. 422.—ScuuBpeErt, Abhandl. k. k. 
Reichs., vol. 20, pt. 4, 1911, p. 110—H®RoN-ALLEN and EARLAND, 
Journ. Roy. Micr. Soc., 1911, p. 340.—Baae, Bull. 518, U.S. Geol. Survey, 
1912, p. 87, pl. 24, figs. 5-8.—H®rRoN-ALLEN and Earuanp, Proc. Roy. 
Trish Acad., vol. 31, pt. 64, 1913, p. 134.—Prarcry, Trans. Roy. Soc. 
Edinburgh, vol. 49, 1914, p. 1041.—Cusuman, Bull. 71, U. S. Nat. Mus., 
pt. 5, 1915, p. 50, pl. 24, fig. 3—Hrron-ALLEN and Earuanp, Trans. 
Zool. Soe. London, vol. 20, 1915, p. 713.—Cuapman, Biol. Res. Endeavour, 
vol. 3, 1915, p. 32.—H@rrRon-ALLEN and Earuanp, Trans. Linn. Soc. 
London, ser. 2, vol. 11, 1916, p. 275; Journ. Roy. Mier. Soc., 1916, p. 51.— 
CusHMAN, Bull. 676, U. S. Geol. Survey, 1918, p. 66.—Marrinort1, 
Atti Soc. Ital. Sci. Nat., vol. 59, 1920, p. 333 —Cusuman, Bull. 100, U. 8S. 
Nat. Mus., vol. 4, 1921, p. 326.—HrRON-ALLEN and Earuanp, Bull. Soc. 
Sci. Hist. Nat. Corse, 1922, p. 138; British Antarctic Exped., Zoology, 
vol. 6, 1922, p. 2138.—CusuHman, Publ. 311, Carnegie Instit. Washington, 
1922, p. 51, pl. 8, figs. 10-12.—Horxemr, Flora en Fauna der Zuiderzee, 
Protozoa, 1922, p. 148, fig. 44 (in text).—Cusuman, Publ. 342, Carnegie 
Instit. Washington, 1924, p. 42, pl. 13, figs. 9, 10—HERoN-ALLEN and 
EARLAND, Journ. Linn. Soe. Zool., vol. 35, 1924, p. 686; Journ. Roy. 
Micr. Soc., 1924, p. 178.—CusHman, Contr. Cushman Lab. Foram. Res., 
vol. 1, pt. 2, 1925, p. 48.—Hanzawa, Jap. Journ. Geol. Pal., vol. 4,, 1925 
(1926), p. 44.—CuHapman, New Zealand Geol. Surv., Pal. Bull., No. 11, 
1926, p. 84, pl. 17, fig. 1—Casasnovas, Not. Y Res. Instit. Ocean, ser. 2, 
No. 29, 1928, p. 8.—Martinorti, Atti Soc. Ital. Sci. Nat., vol. 68, 1929, 
p. 4. 

Test almost equally biconvex, peripheral margin acute, often 
slightly lobulated, carinate; chambers usually 7 or 8 in the last- 
formed whorl, distinct, not inflated, increasing rather evenly in size 
as added, the ventral side somewhat truncated; sutures distinct, 
limbate on both surfaces, the dorsal ones gently curved, ventral ones 
nearly radial; wall smooth except for the slightly raised sutures on 
the dorsal side, finely perforate, the final chamber often with large 
pores; aperture about midway between the umbilicus and peripheral 
margin on the ventral side. 

Diameter up to 2 mm. 

This species has been very widely recorded especially in warm 
waters but there are records for it in cooler waters although there are 
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comparatively few of these. In the West Indian region it often is 
very common and well developed. There is a certain amount of 
variation but the general characters are closely held and it is not 
likely to be taken for any other species. As already noted, it is 
probably closely related to the form usually known as ‘“ Pulvinulina 
lateralis (Terquem)” which is often associated with it. 

This species of Fichtel and Moll was taken by Montfort as the 
type of his genus H’ponides as well as much later for Pulvinulina by 
Parker and Jones. Under these circumstances there can be little 
question as to the use of Hponides as a genus. 


Eponides repanda—Material examined 




















{ 
Cata-| Gonection | ber of Pe pee iokeeet 
ollection | ber o art . in | tem- aracter 
ae ne speci- Station Locality fath- | pera- | of bottom Abundance 
; mens oms | ture 
Albatrossi| =o 926 1 Rin eG 

21684 | U.S.N.M. 1 | D2112____} 35 20 50 N.; 75 18 00 W_| 16 73.5 | S., blk. sp_| Rare. 
21685 | U.S.N.M. 1 | D2318____| 24 25 45 N.; 81 46 00 W__| 45 75 CORSE s 8 Do. 
21686 | U.S.N.M. 1 | D2758____| 6 59 00S.; 34 47 00 Vie 20 79 Drka shes Do. 
21687 | U.S.N.M. 1p es eee eee Off Howey, Fla: .2 --.--= ‘ D 
12962 PRA See se eee ease 2 Ose nee eee see 
21688 | U.S.N.M. Bulese eee oe oi eeen t= Ae p et ae Le 
21689 | U.S.N.M. A Re ee eee Oe eee oak | 
21690 | U.S.N.M. py eee ads (Eee Gites Ses 28 oe aha 
12963 A.C. Dh | Eee pee Off Ragged Key, Fla_____} & 

12964 EAL: see ee Off Sand Key, Fla_-_-__-_- 3 

3072 ALC Ty Geaeee es Dry Tortugas, Fla-_..---- 

3077 J.A.C. 1 

3068 J.A.C. 3 

3078 ALG: 1 

3070 eATes 1 

3069 TALS, 1 

3071 PAG. 4 

3074 JEAUG: 1 

3076 JAG: 1 

3073 WAG, 1 

3075 J.A.C. i 

°o ’ ut ° , ur 

12065 | JAC. | 5 |\Gotdsecker| 58 44 00.N.; 7 00 00 W_|.------|--------f----------- Givers 
12966 A.C. 7 

21692 | U.S.N.M. 8. |’ Goldseeker| 58:44. OO Ni») 5 00) 00) Ws |2=--=--|22=2-- 22 |2-2- = See Do. 
21693 | U.S.N.M. 5 

21694 | U.S.N.M. 3 | Goldseeker Off toss Headeliora yes see eee ep oe ee Rare. 

Firth. 
21695 | U.S.N.M. 1 | Goldseeker see Sound) Onkneyna|sea =o: | aeen aaa | eee eae Do. 
Ss 
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EPONIDES REPANDA (Fichtel and Moli), var. CONCAMERATA (Williamson) 
Plate 11, figures 4 a—c 


Serpula concamerata Monracu, Test. Brit., Suppl., 1808, p. 160 (fide 
Williamson). 

Rotalina concamerata WitutaMson, Rec. Foram. Gt. Britain, 1858, p. 52, 
pl. 4, figs. 101-103 (not 104, 105). 

Pulvinulina repanda, var. concamerata H. B. Brapy, Rep. Voy. Challenger, 
Zoology, vol. 9, 1884, p. 685, pl. 104, figs. 19 a-c.—HaLkyarb, Trans. 
Manchester Micr. Soc., 1889, p. 70.—HxERon-ALLEN and Eartanp, Proc. 
Roy. Irish Acad., vol. 31, pt. 64, 1913, p. 134; Trans. Linn. Soc. London, 
ser. 2, vol. 11, 1916, p. 275; Journ. Roy. Micr. Soc., 1916, p. 51; 1930, p. 188. 
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This circular and somewhat umbilicate form with a considerable 
degree of ornamentation has been recorded from the waters off west- 
ern Europe and elsewhere. I have given the records for this region 
above. It may be as widely distributed as the typical form, but I 
have failed to find it in the western Atlantic where the typical is 
often common. The figures are after the originals of Williamson. 
Brady’s Challenger figures are from a Porcupine station off the 
British Isles, and may be considered typical of the variety. 


EPONIDES SCHREIBERSII (d’Orbigny) 


There are numbers of records for this species from the western 
Atlantic. In 1846, d’Orbigny described this species from the Miocene 
of the Vienna Basin, and it is evidently found living in the Mediter- 
ranean and in the Indo-Pacific. If our identification of d’Orbigny’s 
“Rosalina antillarum” is correct probably the records of ‘‘Pulvinulina 
schreibersii”’ from the western Atlantic should belong to the earlier 
species. I have examined Goés’s material from the Gulf of Mexico, 
and while the specimens have a higher spire than is usual, they are 
probably antillarum. Brady, Parker, and Jones figure a high-spired 
form from the Abrohlos Bank of Brazil as schreibersti and Brady 
records it from a Challenger station in 435 fathoms off Bermuda. All 
his other records are from the Indo-Pacific. Both dorsal and ventral 
sides show differences when compared with topotype material from 
the Vienna Basin, and further study will probably show that there 
are two distinct forms, the West Indian one being different from 
that of the Miocene one of the Vienna Basin. 


EPONIDES UMBONATA (Reuss) 
Plate 11, figures 1-3 


Rotalina umbonata Reuss, Zeitschr. deutsch. geol. Ges., vol. 3, 1851, p. 75, 
pl. 5, figs. 35 a-—c. 

Pulvinulina umbonata Reuss, Denkschr. Akad. Wiss. Wien, vol. 25, 1866, 
p. 206; Sitz. Akad. Wiss. Wien, vol. 62, 1870, p. 490.—v. ScuHticxt, 
Foram. Septar. Pietzpuhl, 1870, pl. 20, figs. 20-22, 26-28.—HanTKEN, 
Mitth. Jahrb. k. Ungar. Geol. Anstalt, vol. 4, 1875 (1881), p. 77, pl. 9, 
figs. 8 a~-c—Terrrial, Atti Accad. Pont. Nuovi Lincei, vol. 35, 1883, p. 200, 
pl. 4, figs. 45, 46.—H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9, 
1884, p. 695, pl. 105, figs. 2 a—-c; Quart. Journ. Geol. Soc., vol. 44, 1888, 
p. 9—Marzianl1, Atti Soc. Ital. Sci. Nat., vol. 31, 1888, p. 126—Eaaerr, 
Abhandl. kén. bay. Akad. Wiss. Miinchen, Cl. II, vol. 18, 1893, p. 410, 
pl. 18, figs. 19-21.—Sitvesrri, Atti Accad. Sci. Acireale, vol. 7, 1896, 
p. 87.—F unt, Ann. Rep’t. U. S. Nat. Mus., 1897 (1899), p. 330, pl. 74, 
fig. 4—Liresus, Jahrb. geol. Reichs., vol. 52, 1903, p. 84.—Dakxin, Rep’t. 
Pearl Oyster Fish. Ceylon, 1906, p. 239.—HrROoN-ALLEN and EARLAND, 
Journ. Roy. Mier. Soc., 1911, p. 341.—Scuusert, Abhandl. geol. Reichs., 
vol. 20, pt. 4, 1911, p. 112—Prarcny, Trans. Roy. Soc. Edinburgh, 
vol. 49, 1914, p. 1029.—CusHMan, Bull. 71, U. S. Nat. Mus., pt. 5, 1915, 
p. 60, pl. 27, fig. 2—K.LAun, Mitth. Naturhist. Ges. Colmar, vol. 14, 
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1916-17 (1920), p. 56.—Cusuman, 13th Ann. Rep’t. Florida Geol. Survey, 
1921, p. 52; Bull. 100, U. S. Nat. Mus., vol. 4, 1921, p. 339, pl. 71, figs. 
1 a-c.—Cuopivs, Archiv. Ver. Freunde Nat. Mecklenburg, 75 Jahr., 1922, 
p. 186.—HeERON-ALLEN and Earuanp, British Antarctic Exped., Zoology, 
vol. 6, 1922, p. 216.—MarrtinormT1, Atti Soc. Ital. Sci. Nat., vol. 62, 1923, 
p. 351, pl. 7, figs. 65-67——Cuapman, New Zealand Geol. Survey, Pal. 
Bull., No. 11, 1926, p. 84, pl. 17, fig. 3. 

Eponides umbonata Coxe, Bull. Amer. Pal., vol. 14, No. 53, 1928, p. 215 (15), 
pl. 2, fig. 6—Cusuman, Contr. Cushman Lab. Foram. Res., vol. 5, 1929, 
p. 98, pl. 14, figs. 8 a—-c. 

Rotalia umbonata GaLLoway and Morrey, Bull. Amer. Pal., vol. 15, No. 55, 
1929, p. 26, pl. 4, figs. 1 a—c. 

Truncatulina tenera H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9, 
1884, p. 665, pl. 95, figs. 11 a-c—Eeerr, Abhandl. kén. bay. Akad. Wiss. 
Miinchen, Cl. II, vol. 18, 1893, p. 402, pl. 16, figs. 45-47—Cuapman, 
Proc. Zool. Soc. London, 1895, p. 41—Dakrin, Rep’t. Pearl Oyster Fish. 
Ceylon, 1906, p. 238.—Cuapman, Journ. Linn. Soc. Zool., vol. 30, 1910, 
p. 421.—Prarcey, Trans. Roy. Soc. Edinburgh, vol. 49, 1914, p. 1027.— 
CuapMan, Biol. Res. Endeavour, vol. 3, 1915, p. 30—Cusuman, Bull. 
71, U. S. Nat. Mus., pt. 5, 1915, p. 37, pl. 16, fig. 2; pl. 23, fig. 6—Cnap- 
MAN, Rep’t. British Antarctic Exped. Geol., vol. 2, 1916 (1917), p. 70, pl. 
4, fig. 38.— Sipegsortom, Journ. Roy. Micr. Soc., 1918, p. 257.—Ha.K- 
yARD, Mem. Proc. Manchester Lit. Philos. Soc., vol. 62, pt. 2, 1918 
(1919), p. 118.— Cusuman, Bull. 100, U. S. Nat. Mus., vol. 4, 1921, p. 318, 
pl. 64, figs. 2 a—c.—H®ERON-ALLEN and Earuanp, British Antarctic Exped., 
Zool., vol. 6, 1922, p. 211—Hanzawa, Jap. Journ. Geol. Pal., vol. 4, 
1925 (1926), p.48—Yase and Hanzawa, Jap. Journ. Geol. Pal., vol. 4, 
1925 (1926), p. 52.—Cuapman, New Zealand Geol. Survey, Pal. Bull., No. 
11, 1926, p. 78, pl. 15, figs. 14a,b—PuumMmMer, Bull. 2644,Univ. Texas, 
1927, p. 146, pl. 9, figs. 5 a—c. 

Rotalia ecuadorensis GALLOWAY and Morrey, Bull. Amer. Pal., vol. 15, 
No. 55, 1929, p. 26, pl. 3, figs. 13 a-—c. 


Test biconvex, varying much in relative amount in different speci- 
mens, periphery acute to rounded; chambers distinct, from five in the 
young and megalospheric forms to eightin the adult microspheric form, 
very little inflated, increasing uniformly in size as added; sutures 
distinct, those of the dorsal side in the young straight and nearly 
radial, in the adult slightly oblique, on the ventral side usually with 
a characteristic sigmoid curve; wall smooth, very finely perforate; 
aperture usually about midway between the periphery and umbilical 
region of the ventral side, often with a slightly thickened border or 
even a slight lip. 

Diameter up to 1.10 mm. in the microspheric form. 

This is a widely distributed species of comparatively long range, 
appearing early in the Tertiary and widely distributed in the present 
oceans. Reuss originally described it from the Oligocene of Germany 
where it is often very abundant. It has occurred commonly in some: 
of the Albatross dredgings as recorded in the accompanying table. 

There is apparently a wide range of variation in some of the char- 
acters but this may be due to age and the microspheric and megalo- 
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The sutures on the dorsal side in the early stages are 


straight and radial while in the adults they often become slightly 


oblique. 


The characteristic sigmoid sutures on the ventral side may 


be somewhat obscured but are usually evident especially at the inner 


end. 


Brady’s figures of ‘‘ Truncatulina tenera”’ are much more charac- 
teristic of the species than those he assigns to “‘ Pulvinulina umbonata.” 
It should be noted that Flint’s specimens referred to ‘‘ Truncatulina 
tenera”’ belong to Anomalina, and those assigned by Heron-Allen and 
Farland in 1916 to this species are not identical. 


Eponides umbonata— Material examined 























1 pera! Depth | tom Character of 
Cat. | Collection | ber 0 . . in ‘haracter o 
No: ae speci- Station Locality fath- Le Hotton Abundance 
mens oms cree 
Albatross} ° ' " Oe ae 
21696 | U.S.N.M. 1 | D2035_-_-| 39 26 16 N.; 7002 37 W-_--_-| 1,362 |_-_--_- glob. 0z___-- Rare. 
21697 | U.S.N.M. 1 | D2037_--| 38 53 00 N.; 69 23 30 W____- 1,731 | 38 glob. oz___-- Do. 
21698 | U.S.N.M. 1 | D2042___| 39 33 00 N.; 68 2645 W____- 1,555, | 38.5 |, glob:.0z__ Do. 
21699 Ee 2 | D2097_--| 37 56 20 N.; 70 57 30 W_____ LOL 7..| eee glob:ioz_ + Do. 
21700 .S.N.M. 1 ; 
a| Coen 1 \p2i38__- 17 44.05 N.; 75 39 00 W___-- 53) | es co. brk. sh__| Few. 
21702 | U.S.N.M. 6 | D2144___| 94900 N.; 79 31 30 W____- SOB ean lae enhmy eek Do. 
21703 | U.S.N.M. 1 | D2150__-| 13 34 45 N.; 81 21 10 W_____ 382 | 45.8 | wh. crs. s____| Rare. 
21704 | U.S.N.M. TU: | 2335e==|23/10'39NE 82:20:21 Wess: 204) ae 2a) Ne EET aE Do. 
21706 | U.S.N.M. 1D 25a02-— |) 40/03 S0UNEs Oveen Lo Wiese 1,149) 37. 8: ‘eyevoze sa se Common 
21707 | U.S.N.M. 1 | D2563_-2) 39:18 30'N.3 71 23 30 We___- L422 rSi.4: ney Ozeeeeeee Rare. 
21708 | U.S.N.M. 1 | D2639__-| 25 04 50 N.; 80 15 10 W____- Bow |e wee 2 COP GM EE tes Do. 
21709 | U.S.N.M. 1 | D2641___| 2511 30 N.; 80 10 00 W-____- GON 69 2uitconst2s eae Do. 
21710 | U.S.N.M. 1 | D2644___| 25 40 00 N.; 80 00 00 W-___- 193 | 43.4 | gy. s-------- Do. 
21711 | U.S.N.M. 1 | 12679___| 32 40 00 N.; 76 40 30 W____- 782 | 38.6 | lt. gy. oz__-- Do. 
21712 | U.S.N.M. LD 2714322 382200 INesecO as Wie 1 S2H" eee sacs Dra O20 eee Do. 
21713 | U.S.N.M. 1 | D2716__-_| 38 29 30 N.; 70 57 00 W____- 1S 6315-22522 br: \0z., for = Do. 
21714 | U.S.N.M. 2 | D2754___| 11 40 00 N.; 58 33 00 W____- 880 | 38 glob.0z7—.— Do. 
21715 | U.S.N.M. 4 | D2763__-| 241700 S.; 4248 30 W____- 671 | 37.9 | br. glob. oz__| Few. 
EPONIDES UMBONATA (Reuss), var. EHRENBERGII (Bailey) 


Plate 9, figures 3 a—c 


Rotalina ehrenbergii Battey, Smithsonian Contrib., vol. 2, art. 3, 1851, p. 10, 
pl., figs. 11-18. 


Variety differing from the typical in the larger size, the more rounded 
periphery and the greater number of chambers. 


Eponides umbonata, var. ehrenbergii— Material examined 





Cat. 
No. 


21716 | 
21717 
21718 | 
21719 
21720 
21721 





dada 


Num- 
ber of 
speci- 
mens 


Collection 


Station 





Bot- 
tom 
tem- 


wainintninin 
ALAALAA 
SSSS55 


Albatross 
D2106__- 
D2038___ 
D2039__- 
D2041__- 
D2042_-_- 
D2192___ 


Depth 
: in 
Locality fath- 
oms 
oe aut ° , “un 

37 41 20 N.; 73 03 20 W____- 1, 497 
38 30 30 N.; 69 08 25 W____- 2, 033 
38 19 26 N.; 68 20 20 W____- 2, 369 
39 22 50 N.; 68 25 00 W____- 1, 608 
39 33 00 N.; 68 26 45 W_____ 1, 555 
39 46 30 N.; 70 1445 W_____ 1, 060 





Character of 


Hutto Abundance 
glob. oz___-- Rare 
glob. oz___-- Few. 
glob. oz___--| Abundant. 
glebro7!2e22 Common. 
glob. oz___--| Few. 
QV? OZso ss. Rare. 
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This variety is very common in the Albatross dredgings off the eastern 
coast of the United States where Bailey obtained his original material. 
The specimens are very distinct from the typical. 

Brady placed Bailey’s species as a synonym of his ‘“ Truncatulina 
haidingertt d’Orbigny’”’ which is not the same as d’Orbigny’s species. 


EPONIDES (?) TUBERCULATA (Balkwill and Wright) 


Plate 11, figures 5 a-c 


Discorbina tuberculata BALKWwiILL and Wriaut, Trans. Roy. Irish Acad., 
vol. 28, Sci., 1885, p. 350, pl. 13, figs. 28-30.—Sippatu, Proce. Lit. Philos. 
Soe., Liverpool, 1886, p. 70.—Hatkyarp, Trans. Manchester Micr. Soc., 
1889, p. 16, pl. 2, fig. 10 (?) —CuastsEr, First Rep’t. Southport Soc. Nat. 
Sci., 1890-91 (1892), p. 65.—Earuanp, Journ. Quekett Micr. Club, ser. 2, 
vol. 9, 1915, p. 224.—Siprsorrom, Mem. Proc. Manchester Lit. Philos. 
Soc., vol. 52, No. 13, 1908, p. 15, pl. 5, fig. 5; vol. 54, No. 16, 1910, p. 25.— 
Heron-AtiLEN and EARLAND, Proc. Roy. Irish Acad., vol. 31, pt. 64, 1913, 
p. 127; Trans. Zool. Soc. London, vol. 20, 1915, p. 695; Journ. Roy. Mier. 
Soc., 1916, p. 50.—SipEBoTrom, Journ. Roy. Micr. Soc., 1918, p. 
254.—HERoN-ALLEN and EAruanp, British Antarctic Exped., Zoology, 
vol. 6, 1922, p. 233; Journ. Roy. Micr. Soc., 1930, p. 184. 


“Test, trochoid, convex superiorly and inferiorly, with about two 
convolutions, which are visible on the superior side. The outermost 
convolution shows about six chamberlets. On the superior side these 
are separated by deeply constricted lines, and the surface of the 
chamberlets is roughened by a number of coarse tubercles which to 
a great extent obscure the septal lines. On the inferior side, the 
outermost convolution alone is visible. This side is usually smooth, 
but a few tubercles sometimes occur upon it. Aperture, a slit near 
the umbilicus, close to the inferior surface of the preceding con- 
volution.”’ 

This is a peculiar species with a highly ornamented surface. Most 
of the records are from the region of the British Isles and the Medi- 
terranean, although it has been recorded from the Kerimba Archi- 
pelago by Heron-Allen and Earland, off Australia by Sidebottom, 
and from off the coast of Brazil, 22° 56’ S.; 41° 34’ W. in 40 fathoms 
by Heron-Ailen and Earland. 

The figures and description are from the originals of Balkwill and 
Wright. 

EPONIDES TUMIDULA (H. B. Brady) 
Plate 11, figures 6 a, b 


Truncatulina tumidula H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9, 1884, 
p. 666, pl. 95, figs. 8 a-d—Prarcey, Trans. Roy. Soc. Edinburgh, vol. 49, 
1914, p. 1028.—Cusuman, Bull. 71, U. 8S. Nat. Mus., pt. 5, 1915, p. 38, pl. 15, 
fig. 3—Hrron-ALLEN and HaruanD, British Antarctic Exped., Zoology, vol. 6, 
1922, p. 211. 

“Test trochoid, more or less depressed; consisting of three convo- 
lutions, the last of which is composed of about six segments; superior 
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face highly convex; inferior less convex, slightly excavated at the 
umbilicus; peripheral edge thick and lobulated; segments inflated, 
especially those of the final convolution. Colour deep brown, except 
the terminal segment, which is generally of lighter hue. Diameter, 
V30 inch (0.2 mm.).’’ 

The only Challenger record for this species is the type station, No. 5, 
southwest of the Canaries, 2,740 fathoms. Similar forms have been 
recorded from the Antarctic and from the Pacific. 

The description and figures are from Brady. 


EPONIDES WRIGHTH (H. B. Brady) 
Plate 11, figures 7, 8 


Discorbina parisiensis J. Wricut (part) (not d’Orbigny), Proc. Belfast Nat. 
Field Club, 1876-77 (1877), App. p. 105, pl. 4, fig. 2 a-c. 

Discorbina wrightii H. B. Brapy, Denkschr. Kais. Akad. Wiss., Math.-Nat. 
Cl., vol. 48, 1881, p. 16, pl. 2, figs. 6 a, b —BaLkKwILu and Wrieut, Trans. 
Roy. Irish Acad., vol. 28, Sci., 1885, p. 350.—Hauxkyarp, Trans. Man- 
chester Micr. Soc., 1889, p. 16, pl. 2, fig. 9—CuastrrR, First Rep’t. 
Southport Soc. Nat. Sci., 1890-91 (1892), p. 65—Wruiaut, Irish Nat., 
vol. 9, 1900, p. 55.—Earuanp, Journ. Quekett Micr. Club, ser. 2, vol. 9, 
1905, p. 223.—Munuert, Rec. Foram. Galway, 1908, p. 6.—HrRoNn- 
ALLEN and Earuanpn, Journ. Roy. Mier. Soc., 1909, p. 443; Proc. Roy. 
Irish Acad., vol. 31, pt. 64, 1913, p. 131, pl. 12, fig. 4; Journ. Roy. Micr. 
Soe., 1916, p. 51; 1930, p. 186. 

Wright figured two distinct things in his paper referred to above. 
The second of these was placed by Brady in his Discorbina wrightit. 
It has a trochoid test, the ventral side concave, and a stellate form in 
the umbilical region. The ventral side is marked by beads in radial 
lines. Brady’s figure of a specimen from Nova Zembla is given here, 
and seems to be an Eponides. It may be noted that the form de- 
scribed by Heron-Allen and Earland as ‘‘Discorbina baccata” from 
the Clare Island region very strongly resembles Wright’s original 
figure. Their description mentions the beads of the ventral surface 
arranged in radial lines, but their figure does not show this clearly. 
The umbilical stellate ornamentation is very clearly similar in the 
two, and the dorsal and side views are very close. 


Eponides wrightiti—Material examined 


Num- - Depth Bot: oe ; 
Cat. | Collec- | ber of | Sta- . in aracter 0 
No. | tion of—| speci- | tion Locality fath- ae bottom | Abundance 
mens oms | ‘ture 
2757 | J.A.C. Ie ]242 88 S. of Black Whale Harbor, Hud- LOU hoere S.p8.;mMslis: Rare. 
son Bay. 
2756 | J.A.C. 1S) SCC aE Richmond Gulf, Hudson Bay---_-| 15-20 |_----- So ste Do. 


2755 | J.A.C. 1) ee James Bay, Hudson Bay---_------ 4-5 |_-..-- Sif, Stace Do. 
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Genus PLANOPULVINULINA Schubert, 1920 


Planopulvinulina ScuuBERT, Pal. Zeitschr., vol. 3, 1920, p. 153.—CusuMan, 
Special Publ. No. 1, Cushman Lab. Foram. Res., 1928, p. 273. 

Pulvinulina (part) H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9, 1884, 
p. 687. 

Genotype, by designation.—Pulvinulina dispansa H. B. Brady. 

Test trochoid in the early stages, later becoming very irregular in 
form but the chambers not annular; ventral face of the chambers 
with large pores which apparently serve as the apertures. 

Late Tertiary and Recent. 

This is apparently a genus which has its nearest relationships, as. 
suggested by Brady, with EHponides punctulata (d’Orbigny). With 
it, Schubert included Planorbulina vermiculata d’Orbigny, a form 
closely related to Cibicides and later made the genotype of Cyclo- 
cibicides Cushman. The development and relationships of the two 
forms are very different. 


PLANOPULVINULINA DISPANSA (H. B. Brady) 


Plate 15, figures 3 a, 6 


Pulvinulina dispansa H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9, 1884, 
p. 687, pl. 115, figs. 3 a~-c—Woopwarp, The Observer, vol. 4, 1893, p. 177. 
Planopulvinulina dispansa ScuvseEkrt, Pal. Zeitschr., vol. 3, 1920, p. 153.—Cusu- 

MAN, Special Publ. No. 1, Cushman Lab. Foram. Res., 1928, p. 273, pl. 53, 

fig. 18. 

“Test adherent (or free?), spreading, outline irregularly lobulated; 
composed of numerous segments of various sizes and shapes, arranged 
in an obscure, depressed, irregular, Rotaliform spire. Superior sur- 
face beset with minute exogenous beads or tubercles; inferior smooth, 
coarsely perforated. Aperture indistinct. Diameter, one-sixth inch 
(4 mm.), or more.” 

Brady’s types are from off Madeira. He also records less typical 
specimens from Challenger Station 24, off Culebra Island, West In- 
dies, 390 fathoms. 

Goés records the species from off the Azores, but his figures show 
that the specimens he had are not the same as this species. Koch 
records it from the Middle Tertiary of East Borneo with considerable 
question. 

Genus ROTALIA Lamarck, 1804 


Rotalia Lamarck, Ann. Mus., vol. 5, 1804, p. 184.—H. B. Brapy (part), 
Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 702—CHApMAN (part), 
The Foraminifera, 1902, p. 223.—Cusuman, Special Publ. No. 1, Cushman 
Lab. Foram. Res., 1928, p. 273. 

Nautilus (part) of AUTHORS. 

Streblus Fiscuer, Mém. Soc. Imp. Nat. Moscou, vol. 5, 1817, p. 449% (geno- 
holotype, Streblus tortuosus Fischer). 
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Turbinulina D’OrBieny, Ann. Sci. Nat., vol. 7, 1826, p. 275 (genotype, by 
designation, Rotalia (Turbinulina) beecarii (Linnaeus) = Nautilus beccarit 
Linnaeus). 

Rosalina (part) of AUTHORS. 

Truncatulina (part) of AuTHORS. 


Genoholotype.—Rotalia trochidiformis Lamarck. 


Test trochoid, usually biconvex, the umbilical area closed, usually 
having a conical plug of clear shell material; sutures on the ventral 
side usually deeply depressed and often ornamented along the sides, 
dorsal side usually limbate; wall calcareous, perforate, often double; 
aperture, an arched opening at the border of the ventral face midway 
between the periphery and the umbilical area, interseptal canals 
sometimes present. 

Cretaceous to Recent. 

As restricted by the above description, Rotalia in the Atlantic is 
represented by a very few species. 


ROTALIA BECCARITI (Linnaeus) 
Plate 12, figures 1-7; plate 13, figures 1, 2 


“Cornu Hammonis”’ Puancus, Conch. Min., 1739, p. 8, pl. 1, fig. 1. 


‘Ammonia unita’”? GuaLtTiERi, Index Test., 1742, pl. 19, figs. H, I. 

Nautilus beccarit Linnanus, Syst. Nat., ed. 12, 1767, p. 1162; ed. 13 (Gme- 
lin’s) 1788, p. 3370. 

Streblus beccarit FiscuEer, Advers. Zool., fasc. 2, 1819, p. 75. 

Rotalia (Turbinulina) beccarit D’ORBIGNY, Ann. Sci. Nat., vol. 7, 1826, p. 275 
No. 42; Modéles, No. 74. 

Discorbula ariminensis LAMARCK, Tabl. Encycl. et Méth., 1816, pl. 466, figs. 
6 a, b. 

Rotalina beccarit WILLIAMSON, Rec. Foram. Gt. Britain, 1858, p. 48, pl. 4, 
figs. 90-92. 


In ‘‘Contributions from the Cushman Laboratory for Foraminif- 
eral Research,” * I have given an account of this species and a dis- 
cussion of the various stages of its development which is given below. 

Brady in the Challenger Report (pp. 704-705) gives the following 
very excellent description: ‘‘Rotalia beccarti, the central species of 
the genus from a morphological point of view, and by far the best 
known, is not well represented in the Challenger collections. 

“In its typical presentment the test forms a depressed turbinoid 
spire, the two faces of which are nearly equally convex, and the pe- 
ripheral edge rounded and more or less lobulated. The segments, 
which are numerous and a little inflated, are arranged in three to 
four convolutions; on the superior side the sutures are flush or very 
slightly depressed, and marked by the broad lines of the thick clear 
septa within; whilst on the inferior they are irregularly excavated, 
and their borders, as well as the umbilical portion of the surface, are 





%4 Vol. 4, 1928, pp. 103-107, pl. 15, figs. 1-7. 
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studded with irregular exogenous granules. The septa of well- 
developed typical shells are double.” 

This is a very good general description of the species as it occurs 
at its type locality at Rimini. The description should go further 
however, and the series of figures given will illustrate the further 
points. Figure 3 is of a megalospheric specimen with a large pro- 
loculum, that has ten chambers, and although this is a young speci- 
men, the characters show the smooth surfaces, and the sutures on the 
ventral side without the ornamentation seen in older specimens. 
Six chambers make up a whorl, and the central plug of the umbilical 
area is not developed. The ending of the chambers on the ventral 
side is somewhat similar to Discorbis. 

Figure 4 shows a specimen with a microspheric proloculum and 
18 chambers. There are eight chambers in the whorl although but 
six In the earlier stages. There is a definite development of the 
central plug of the ventral side, but beading of the sutures is not yet 
developed. 

Figure 5 shows a microspheric specimen that has 21 chambers, 
nine making up the last-formed whorl. The central plug is already 
somewhat ornate, and there is a tendency for the sutures to open up 
and become beaded. 

Figure 6 shows a specimen with more chambers than the preceding, 
probably microspheric but as the dorsal side is covered with secondary 
shell material, it is difficult to make out the early chambers. The 
central plug has become enlarged and the sides of the sutures on the 
ventral side are decidedly beaded and fluted. There are 11 chambers 
in the last-formed whorl. 

Figure 7 shows an adult microspheric specimen in which the cover- 
ing of the central part of the dorsal side of the test is carried much 
further than the preceding. The ventral plug is broken into several 
large bosses at the surface. The sutures are heavily beaded aud fluted. 
The last-formed coil has 13 chambers, nearly double that of the younger 
individuals. Specimens of this general form are very abundant at 
Rimini. The difference in relative thickness of the test is also shown 
in the peripheral views, the young stages being much thicker in 
proportion than the adult. 

A comparison of these figures with those given by different authors 
from various parts of the world will show the wide deviation from 
this typical form. A study of fossil and Recent Rotalias related to 
R. beccarzi should prove useful as numerous varieties or species wil] 
be found with definite distributions and the true R. beccarii will be 
found to have a rather restricted area. 

This species is splendidly developed in the Adriatic and like others 
of that region is also found along the coasts of western Europe. 
Plate 13, figure 2 shows a specimen from the Belgian coast. I have 
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not seen any Atlantic material equal in size and number of chambers 
equal to the very large and beautiful specimens that are found at the 
type locality of Rimini on the Adriatic. 

There are a great many references to this species, but they are not 
included here as certainly more than a single species is involved, and 
it is difficult to make sure of the forms.unless the original specimens 
can be studied. 

In the West Indian region I have specimens that can be referred 
here, but from one locality off Biscayne Bay, Fla., where it is common. 
It never develops the extreme form of typical beccarit. 

From the New England coast I have abundant specimens of a form 
that seems best referred to beccarii, but also is smaller. In the brackish 
water of the upper end of Buzzards Bay there is a small form with very 
peculiar pointed ends to the chambers and with other characters that 
may prove to be of some distinction, but it is necessary to be sure that 


this is not due to the conditions under which it lives. 


Rotalia beccarti— Material examined 























Cat. | Coll aes Fe eT ee oeeeaes 
at. ollection | ber of! . : in om aracter 
No. of— speci- Station Locality fath- | pera-| of bottom Abundance 
mens oms | ture 
Albatross Sip tee CP ME 
21722 | U.S.N.M.| 1 D 2112______| 35 20 50 N.; 75 18 00 W.__-| 16 73.5 | s., blk. sp_| Rare. 
S.N.M. : 
bp vs Pa To \ pe omesh .yS ow Off Biscayne Bay, Fla___ Se Nl (NS ER a Pe Abundant. 
12968 | J.A.C. Area a seeeeh See ie Woods ck; WVidsss32 | sates WE Ses eee EES Rare. 
12969 WoArOn 6 ewport each, New- 
12970 | J.A.C. | 2 } Senate \_ port, R. I. wo ecees|pesene|-ene eee nn eee Common. 
12971 JeACGz Qans| Sars wes Ott “Pocasset» Buzzards) |=. 455 3)t ss oe ae Abundant. 
Bay, Mass. 
12972 Tek. Ce 1 Ge fas oe a ee a ae Oe oe eS AN |S a ec Do. 
12973 JANG: 1O> 5 bh tae Sate eee COLES etee ER PRES EEN See Se Ree A Do. 
12974 JA 1 NEARS (BS a ae Om eae 8 ee as a Ee ee eee Do. 
12975 J.A.C. pk |keee See jes G22. Sek RS A STE SOE at ae EE a ee Do. 
12976 OR TOMS eo ae ee lear GG 262 oo aa a 3h eae SRS | ie, A ee Do. 
12977 J.A.C. eT EE! Ee ) Bathing Beach; Buzzards)|22e Sees |S eee Few. 
Bay, Mass. 
12978 JcAGC. TOR e ie SoS eRe Nantasket, Beach, Miass--) 2223 3) .20m aE ee eee ae Abundant. 
12979 JrAEG@: 2-year Revere Beach, Mass___-_- eee 2 fe ES ae Rare. 
12980 TACs de > EE ee ee Se | HamptonBesth Nees |2 5 ene eee eee Common. 
12981 TALC. fg | eee ee ee | Harpswell Sound, w@asco; |) 2222222 sae eee Rare. 
Bay, Me. 
12982 | J.A.C. oe ds ea WR pao Grace: Holman: Harbor 222275) \2-22 sence a een Do. 
Norway. 
Flying 
Falcon 
12983 J.A.C. 10+ | Log. 8____--- jeu. 5: of Glencoe ire- igus. J|-ssehe eee Abundant. 
and. 
Lord Bandon | 
12984 IEA. CE 6 Log e42- 222 Off Bantry Bay, (Ss “Wirt ote 0 leanne | ener es cee Few. 
Treland. 
12985 J.A.C. 2 Mogasesss=2- oy pe tore Harbors ire=. 1? 52) 582 2222s a 8ee See Rare. 
and. 
12986 THAR: 10+ | Log. 39_____- pe Cpauty Corks vires e420" Alea See ed Abundant. 
and. 
Goldseeker 
12987 J-ARG. 10+ | Haul 23____- Armsh Point, «of pPhe@|s2---41e- = |e =e Do. 
Minch. 
° au“ orn 
21724 | U.S.N.M.| 1 Goldseeker | 6134 00.N.; 24 00. H_---_-|-____._|-2----|__--_ 22 ==. Rare 
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ROTALIA BECCARII (Linnaeus), var. TEPIDA Cushman 
Plate 13, figures 3 a-c 


Rotalia beccarti (LINNAEUS), var. tepida CUSHMAN, Publ. 344, Carnegie Instit., 
Washington, 1926, p. 79, pl. 1. 


Test small, almost equally biconvex, the dorsal side slightly more 
than the ventral, chambers 6 or 7 in the last-formed whor!]; peripheral 
margin rounded; sutures slightly limbate above, ventrally much 
depressed; toward the umbilicus the chambers separated, forming 
angular, open spaces, the ends of the chambers extended to a point; 
wall smooth, finely punctate; aperture, a narrow slit beneath the 
inner angle of the last-formed chamber, often supplemented by a 
nearly circular, small opening near the base of the ventral face of the 
last-formed chamber. 

Diameter not over 0.35 mm. 

This variety is common in warm protected waters in the West 
Indian region. I collected it at numerous stations in San Juan Harbor, 
P.R., and at Ponce on the southern side of the same island. It occurred 
at three stations in my Tortugas material, two in the warm, shallow, 
stagnant water of the moat at Fort Jefferson, Garden Key, and the 
other on Long Key in a tide pool where the water at low tide was very 
warm. It is probably to be found widely distributed in the West 
Indian region in such habitats. 


Rotalia beccarii, var. tepida— Material examined 





























Cat. | Collec: | ber ai | § Depth! tom Character of 
at. | Collec- | ber of | Sta- on in ‘haracter o 
No. | tion of—| speci- | tion Locality fath- | "°™-| “ hottom | Abundance 
mens oms | Pera- 
ture 
a a a ee \ 6 jwOry Donturas,ditla= oso aa ie pee Se ft a eee Abundant. 
3140 | J.A.C. 10+ 8° |e se-— CO Se rn eee ae ae ee fag | oe ee Meese cea nee Do. 
3138 | J.A.C. 1 Ole st Os 5. Fea i IRE Aitey- (Sao mss eee. 2 Rare. 
3147 | J.A.C. 10 fasanduansetarpor, bo oR se eee DI | eee eee eee Abnndant. 
3146 | J.A.C. | 10+ Dee as DY oc oe eo eh Sg ine Obese eae Se ogre BS Do. 
3145 | J.A.C. 10+ ANE corer Oe eee eee Pr Ncoeews| seen coeseeeSee Do. 
3144 | J.A.C. 10+ Gy r2s GO 53 sadhana SB irecltesee. teva Do. 
12988 | J.A.C. 1 Ones 2 doles ee ee ee SUP eo chose | saseceeunue c= Do. 
3143 | J.A.C. 5 Gi-tass GO ik a a ee ee D Ds Bis Seen Swett Few. 
13142 | J.A.C., 2 ‘fees COE an sae oe nae Sa aD! ex eren | ae cee mee aoe Rare. 
3142 | J.A.C. 5 | ee O22. SS aE dh SE QF Ese | ta ee eee 8 Common. 
3141 | J.A.C. | 10+ OM EONCO, Jb be cae ate eee es sil se Soe eaten ac ae ee Abundant. 
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ROTALIA ROSEA d’Orbigny 
Plate 13, figures 5 a—c 


Rotalia rosea D’OrBIGNY, Ann. Sci. Nat., vol. 7, 1826, p. 272, No. 7; Modéles 
No. 36.—ParkeiEr, JONES, and H. B. Brapy, Ann. Mag. Nat. Hist., ser. 3, 
vol. 16, 1865, p. 24, pl. 3, figs. 7-9.—Cusuman and KELueEtTT, Proc. U. S. 
Nat. Mus., vol. 75, art. 25, 1929, p. 13, pl. 4, figs. 2, 3. 

Rotalina rosea p’ORBIGNY, in De la Sagra, Hist. Fis. Pol. Nat. Cuba, 1839, 
“‘Foraminiféres,’’ p. 72, pl. 3, figs. 9-11. 

Truncatulina rosea H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9, 1884, 
p. 667, pl. 96, fig. 1—Firnt, Ann. Rep’t U. S. Nat. Mus., 1897 (1899), 
p. 334 pl. 78, fig. 2; Bull. U. S. Fish Commission No. 484, 1900, p. 416.— 
CusuMan, Proce. Boston Soe. Nat. Hist., vol. 34, No. 2, 1908, p. 30; Proc. 
U.S. Nat. Mus., vol. 59, 1921, p. 56, pl. 18, figs. 1-3; Publ. 311, Carnegie 
Instit., Washington, 1922, p. 46, pl. 14, figs. 3-5; Publ. 344, 1925, p. 78. 


Test trochoid, biconvex, the dorsal side often with a high spire, 
periphery acute, or with small spinose projections or with irregular 
plate-like extensions at each chamber, umbilical area with a distinct 
plug; chambers usually 9 to 10 in the last-formed whorl, increasing 
eradually in size as added, not inflated; sutures limbate but not 
raised, oblique on the dorsal side, nearly radial on the ventral side, 
flush on the dorsal side, depressed on the ventral side; wall coarsely 
perforate, smooth or ornamented with beadlike projections, especially 
near the periphery; aperture, an elongate slit at the inner margin of 
the ventral side of the chamber, with a considerable lip developed 
above it, color rose-red to reddish-brown. 

Diameter averaging about 0.40 mm. 

This is a very common West Indian species, and seems to be 
restricted to this region and the northern coast of South America,on 
both the Atlantic and Pacific sides. d’Orbigny originally described 
it from Cuba, Martinique, Guadaloupe, St. Thomas, Jamaica, and 
Haiti. I have had it from a few Albatross stations as shown in the 
table, and it has occurred in the Woods Hole region as very rare. It 
occurred rarely at Porto Rico and on the north coast of Jamaica. 
Egger records it from the region of western Australia, but his figures 
have nothing in common with this species. The record of Heron- 
Allen and Earland from the Kerimba Archipelago is also open to 
much question, as it was said to resemble that of Egger’s figure 
rather than d’Orbigny’s model. 

Dr. W. L. Schmitt collected it at Santa Elena, Ecuador, where it is 
fairly common. 

In the West Indian region, it is common in shallow water, and the 
specimens obtained in deeper water by the Albatross show polished 
and eroded surfaces as though they had passed through the digestive 
tract of some animal. 

There are a few other records for Rotalia from the Atlantic that 
may be noted. 
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Rot 


Num- 
Cata- - 
jogue Collection | ber of Station | 
No. _— speci- 
mens 
Albatross 
21725 | U.S.N.M. 7__| D2368_<- 
21726 | U.S.N.M. 7 | D2388__- 
21727 | U.S.N.M. 11/93 2620:= 
2928 J.A.C; i 
2929 J.A.C. 9 
2924 TeAL©> 6 
2923 WeALU! 10 
2926 JAC. 3 
2922 J.A.C. 3 
2921 J.A.C. 1 
2913 weAL GC. 1 
2914 J.A.C. 1 
2915 TALC: 1O4-) 2t- case 
2917 TALC. Sia eas eS 
2916 J.A.C. Shodan os 
2919 JAG, LO aa Fe 
2918 Tea. Sy [paieese as 
2925 J.A.C. 2 2Be 3 
2920 J.A.C. AY) 30 eee 
2927 JZALC; Bi peice see 
21728 | U.S.N.M. 2. |p eee Be = 
21729 | U.S.N.M. Toye Se 
2933 Bue: 6: Se os 
12989 kA. OF 2! hese 28-2 
9962 TAR. Ol. AOE ee 
2932 aeAIC? TiN nets ee 
2931 eA. G: Oy fee es 
2934 Are en ler - 
2930 TALC. 6. 4 8See 254 

















alia rosea—Material examined 
Bot- 
Depth | tom 
Locality in tem- 
fathoms | pera- 
ture 
G2 a” ov ut 
20 19 00 N.; 870330 W---| 222 
29 24 30 N.; 88 0100 W--- 35 
| 2348 40 N.; 751040 W-_--| 1169 
| Dry Tortugas, Fla_._____ 1 
! 1 
1 
1 
1 
C. 
7 23 
Tie tose So 
S75) i. = -- 
de | 2s ee 
Lead More Sat ee 6 foe 
es GOs ae a 6 peas 
pe nad Ge ee sh PEOND see ee 
2 ee GG! oes noe ee a= Siheqystvass 
et ee eet eee: 7 Ss 
aes G0) 2. sd :o-b nose. 4: 7Dvlozszac= 
ae GUase ee eee 2 chap deed 
pete Ors 2a 4e seas kee 1l pL eSee 


Off Biscayne Bay ,Fla__-_|16-34 

Off Ajax Reef, Fla 40 

Nassau Harbor, Bahamas 

Off Morro Castle, Hava- 
na, Cuba 

Havana Harbor, Cuba 

Runaway Bay, Jamaica 


Montego Bay, Jamaica-_- ae Soe 
San Juan Harbor, P. R-_-- By (sess 
a Seeks 022. eae en 23 2 a2 eS 
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Character of 
bottom 


Abundance 





fnesss= 24 Do. 
10): oes Do, 
{1165-S2 522524 Do. 
ines 2k Fa Abundant; 
mes) soc. Common, 
tl Sees ae Rare. 
CTSrB2e5 2524) Abundant, 
mex - =. See Rare, 
MenS:s.5522 Do, 
Seen es Few. 
fne. s._--_--| Rare, 
Ree eee ee Do. 
[rl Sere Do. 
a> eer k See Few. 
ae Rare. 
AF one See Abundant. 
ee ee Common 
See ee ees Do. 
oe Ce ee Rare, 
Bae SS ane Few. 











ROTALIA (?) PERLUCIDA Heron-Allen and Earland 


This form does not seem to be a Rotalia in the restricted sense. 


Plate 13, figures 4a—c 


It 


was described from the Clare Island region * and recorded from the 
west of Scotland ** and from South Cornwall *’ by the same authors. 


A copy of the original figures is given here. 


Like m 


ost of the species 


of the Clare Island Report, Heron-Allen and Earland record it from 
the Kerimba Archipelago off southeastern Africa, from the Antarctic 
and from Lord Howe Island in the Pacific, but without figures. 


ROTALIA (?) CALCAR d’Orbigny (?) 


This species figured in the Cuban report has always been very 
questionable, and it is probable that in sorting material this typical 
Indo-Pacific species became mixed in some way and erroneously 


recorded from the West Indies. 


If it occurs in the region, it seems 


that it should have occurred in some of the many lots of material 


that have been examined from this area. 


not typical. 


28 Proc. Roy. Irish Acad., vol. 31, 


pt. 64, 1913, p. 139, pl. 13, figs. 7-9. 


26 Trans. Linn. Soc. London, ser. 2, vol. 11, 1916, p. 277. 


27 Journ. Roy. Micr. Soc., 1916, p. 


53. 


The figures however are 
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ROTALIA PULCHELLA d’Orbigny (2) 


In the Cuban report, this species is also figured as coming from 
Cuba. It is known only from the Indo-Pacific, and like the preceding 
probably was included by some error as coming from this locality. 


ROTALIA SCHROETERIANA Parker and Jones (7) 


Under this name, Heron-Allen and Earland *§ record a specimen 
from a station west of Scotland. It is much simpler than the usual 
form of this species as developed in the Indo-Pacific, and seems to - 
be far from its normal habitat. More specimens would be necessary 
to confirm this as identical with the large tropical species of this name. 


Subfamily 5. SIPHONININAE 


Test trochoid, at least in the early stages, umbilical area filled, 
supplementary apertures near the periphery and just below it on the 
ventral side, sometimes with a neck and lip. 


Genus EPISTOMINA Terquem, 1883 


Epistomina TERQUEM, Bull. Soc. Géol. France, sér. 3, vol. 11, 1888, p. 37.— 
Cusuman, Contr. Cushman Lab. Foram. Res., vol. 3, 1927, p. 181; Special 
Publ. No. 1, Cushman Lab. Foram. Res., 1928, p. 276. 

Rotalia (Turbinulina) (part) pD’ORBIeNy, 1826. 

Pulvinulina (part) of AuTHoRs. 

Placentula BERTHELIN, 1882 (not Lamarck). 


Genotype, by designation.—Epistomina regularis Terquem. 


Test free, biconvex, trochoid, all whorls visible from the dorsal side, 
only the last-formed one from the ventral side; chambers numer- 
ous, usually distinct, not inflated; sutures distinct, of very solid ma- 
terial, limbate, on the dorsal side oblique, on the ventral side oblique- 
ly radiate, strongly limbate in nearly all species, sometimes strongly 
raised into a highly ornate surface, umbilicus usually filled and um- 
bonate; wall finely perforate, usually thin between the sutures, es- 
pecially on the dorsal side, often with irregular thickened areas appear- 
ing light colored against the darker translucent portion; apertures of 
two sorts, one in the normal position for the Rotaliidae, at the inner 
margin of the ventral side of the chamber or in the face itself, the 
other elongate, just below the periphery and in the axis of coiling, in 
later chambers usually filled with clear shell material. 

The genus is well developed from the Jurassic onward. The Jurassic 
and Early Cretaceous species are highly ornate while most of the Late 
Tertiary and the Recent species are smooth. The living forms can 
be grouped under a single species. 





48 Trans. Linn. Soc. London, ser. 2, vol. 11, 1916, p. 278, pl. 43, figs. 1-3. 
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EPISTOMINA ELEGANS (d’Orbigny) 
Plate 13, figures 6 a—c 


“Nautili Ammoniformes sive trochiformes,’’ SoLpAN1, Test., vol. 2, App., 
1798, pl. 2, fig. R. 

Rotalia (Turbinulina) elegans v’OrBIGNy, Ann. Sci. Nat., vol. 7, 1826, p. 
276, No. 54 (not Rotalia elegans, Ann. Sci. Nat., vol. 7, 1826, p. 272, No. 
6=nomen nudum). 

Rotalina partschiana pv’ORBIGNY, Foram. Foss. Bass. Tert. Vienne, 1846, 
p. 153, pl. 7, figs. 28-30; pl. 8, figs. 1-3. 

Pulvinulina repanda, var. elegans PARKER and Jonss, Philos. Trans., vol. 155, 
1865, p. 397, pl. 16, figs. 44-46. 

Pulvinulina partschiana Revss, Sitz. Akad. Wiss. Wien, vol. 55, 1867, p. 
104.—KarRER, Sitz. Akad. Wiss. Wien, vol. 58, 1868, p. 186.—H. B. Brapy, 
Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 699, pl. 105, figs. 3 a-c, 
text fig. 21—LEearr, Abhandl. Kén. bay. Akad. Wiss. Miinchen, Cl. II, 
vol. 18, 1893, p. 410, pl. 17, fig. 43; pl. 18, figs. 25-27—Cuapman, Proc. 
Zool. Soc. London, 1895, p. 42.—F int, Ann. Rep’t. U. S. Nat. Mus., 
1897 (1899), p. 331, pl. 75, fig. 3—Baae, Proc. U. S. Nat. Mus., vol. 34, 
1908, p. 162.—Cuapman, Proc. Roy. Soe. Victoria, vol. 22, 1910, p. 287.— 
Tova, Jahrb. Kais.-kén. Geol. Reichs., vol. 64, 1914 (1915), p. 666.— 
CusuMan, Bull. 71, U. 8S. Nat. Mus., pt. 5, 1915, p. 64.—SipEBorrTom, 
Journ. Roy. Micr. Soc., 1918, p. 260.—CusHman, Bull. 100, U. S. Nat. 
Mus., vol. 4, 1921, p. 344—HERon-ALLEN and Ear.anp, British Ant- 
arctic Exped., Zool., vol. 6, 1922, p. 218.—Martinort1, Atti Soc. Ital. 
Sci. Nat., vol. 62, 1923, p. 352—Hanzawa, Jap. Journ. Geol. Pal., vol. 4, 
1925 (1926), p. 44.—Kocu, Ber. Schweiz. Pal. Ges., vol. 19, 1926, p. 748.— 
PLUMMER, Bull. 2644, Univ. Texas, 1927, p. 1538, pl. 11, figs. 5 a—c. 

Pulvinulina elegans PARKER, JONES, and H. B. Brapy, Ann. Mag. Nat. 
Hist., ser. 4, vol. 8, 1871, p. 174, pl. 12, fig. 142-—H. B. Brapy, Rep. Voy. 
Challenger, Zoology, vol. 9, 1884, p. 699, pl. 105, figs. 4-6.—H. B. Brapy, 
ParKER, and JongEs, Trans. Zool. Soc., vol. 12, 1888, p. 228, pl. 46, fig. 2.— 
J. Wrieut, Proc. Roy. Irish Acad., ser. 3, vol. 1, 1891, p. 492.—-Sitvestri, 
Mem. Accad. Pont. Nuovi Lincei, vol. 9, 1898, p. 214.—Amicis, Boll. 
Soc. Geol. Ital., vol. 12, 1893, p. 163.——Ea@arer, Abhandl. K6n. bay. 
Akad. Minchen, Cl. II, vol. 18, 1893, p. 410, pl. 18, figs. 37-39.—Gois, 
Kongl. Svensk. Vet. Akad. Handl., vol. 25, No. 9, 1894, p. 97, pl. 16, fig. 
808.—Amicis, Nat. Sicil., Ann. XIV, 1895, p. 119—Cuapman, Proc. Zool. 
Soe. London, 1895, p. 42.—Sitvestri, Atti Accad. Sci. Acireale, vol. 7, 
1896, p. 88.—Goiis, Bull. Mus. Comp. Zodl., vol. 29, 1896, p. 76.— FLINT, 
Rep’t U.S. Nat. Mus., 1897 (1899), p. 331, pl. 75, fig. 1—Jones, Foram. 
Crag, pt. 4, 1897, p. 324, pl. 7, figs. 32a, b—Kuarr, Rep’t. Norwegian 
Fish. & Mar. Invest., vol. 1, No. 7, 1900, p. 47——Fornasin1, Mem. Accad. 
Sci. Istit. Bologna, ser. 5, vol. 10, 1902, p. 58—Mu.uertr, Journ. Roy. 
Micr. Soc., 1904, p. 501—Cuapman, Journ. Quekett Micr. Club, ser. 2, 
vol. 10, 1907, p. 139.— Baaa, Proc. U.S. Nat. Mus., vol. 34, 1908, p. 161.— 
CHAPMAN, Subantarctic Islands of New Zealand, 1909, p. 362; Proc. Roy. 
Soe. Victoria, vol. 22, 1910, p. 288; Journ. Linn. Soc. Zool., vol. 30, 1910, p. 
421.—ScuuseErt, Abhandl. geol. Reichs., vol. 20, pt. 4, 1911, p. 112, pl. 3, 
fig. 3—Baae, U.S. Geol. Surv. Bull. 513, 1912, p. 86, pl. 26, figs. 11-15.— 
HeERON-ALLEN and EARLAND, Proc. Roy. Irish Acad., vol. 31, pt. 64, 1913, 
p. 138.—Touta, Jahrb. Kais.-kén. Geol. Reichs., vol. 64, 1914 (1915), 
p. 645.—Prarcey, Trans. Roy. Soc. Edinburgh, vol. 49, 1914, p. 1029.— 
CusuMan, Bull. 71, U. S. Nat. Mus., pt. 5, 1915, p. 63, pl. 26, fig. 3— 
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Cuapman, Biol. Res. Endeavour, vol. 3, pt. 1, 1915, p. 32—Hrron-ALLEN 
and EarLAND, Trans. Zool. Soc., vol. 20, 1915, p. 717; Trans. Linn. Soc. 
London, vol. 11, 1916, p. 277; Journ. Roy. Micr. Soc., 1916, p. 52.— 
SipEBoTToM, Journ. Roy. Micr. Soe., 1918, p. 260—Cusuman, Proc. 
U.S. Nat. Mus., vol. 56, 1919, p. 631; Bull. 100, U. S. Nat. Mus., vol. 4, 
1921, p. 342.—HerRon-ALLEN and Earuanp, British Antarctic Exped., 
Zoology, vol. 6, 1922, p. 218; Journ. Roy. Mier. Soc., 1924, p. 180; Journ. 
Linn. Soc. Zool., vol. 35, 1924, p. 6837—Cusuman, Bernice P. Bishop 
Museum, Bull. 27, 1925, p. 184—Hanzawa, Jap. Journ. Geol. Pal., vol. 
4, 1925 (1926), p. 44.—Novrratu, Quart. Journ. Geol. Soc., vol. 84, 1928, 
p. 101, pl. 7, figs. 9, 10—Casasnovas, Not. Y Res. Instit. Esp. Ocean., 
ser. 2, No. 29, 1928, p. 8. 

Pulvinulina elegans, var. partschiana CHAPMAN, Rep’t. British Antarctic 
Exped., Geology, vol. 2, 1916 (1917), p. 70, pl. 5, fig. 40. 

Epistomina elegans Martinotti, Boll. R. Ufficio geol. Ital., vol. 51, 1926, 
p. 3—CusHMAN, Journ. Pal., vol. 1, 1927, p. 166, pl. 26, figs. 3, 4; Contr. 
Cushman Lab. Foram. Res., vol. 3, 1927, p. 182, pl. 31, figs. 1-6; pl. 32, 
figs. 1-8. 

Epistomina partschiana Cuopius, Archiv. Ver. Freunde Mecklenburg, 75 
Jahr., 1922, p. 142.—Cusuman, Bull. Scripps Inst. Ocean., Tech. Ser., 
vol. 1, No. 10, 1927, p. 163, pl. 5, figs. 4, 5. 

Epistomina bradyi GALLOWAY and WISSLER, Journ. Pal., vol. 1, 1927, p. 60, 
pls LOM tie: le 

Epistomina flintti GALLOWAY and WissueER, Journ. Pal., vol. 1, 1927, p. 61, 
pl. 9, fig. 16. 


Test biconvex, either with the sides nearly equally convex or the 
ventral side more stongly so especially in the microspheric form, 
periphery rounded or in small specimens more acute; chambers usually 
distinct, typically 7 to 9 in the megalospheric form, increasing to as 
many as 14 in the largest microspheric specimens; sutures distinct, 
limbate, but not raised, on the dorsal side strongly oblique, on the 
ventral side obliquely radial ending at the center in an umbonate 
mass; wall finely perforate, in the thin walled specimens often showing 
a complex pattern of thickenings, in thick walled specimens opaque; 
aperture usually narrow on the ventral side at the base of the last- 
formed chamber toward the periphery with a supplementary aperture 
in the axis of coiling, parallel to the peripheral margin and just ventral 
to it, elongate. Diameter up to 2 mm. in microspheric specimens. 

This is one of the few species of the Rotaliidae that is a characteristic 
one of Globigerina-ooze. It is widely distributed in the Albatross 
dredgings as the table shows. This very wide distribution suggests 
that it may possibly be pelagic in its early stages. Our figured speci- 
men shows the early stage with thin walls and peculiar pattern due 
to thickenings of the wall. The microspheric forms become very 
thick walled and grow to considerable size. The wall is in layers 
which easily break away, and as a result many of the specimens are 
imperfect. The thin lip along the peripheral margin also forms a line 
of weakness and is easily broken away. 
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Cata- Num- Depth aes 
: ep om 
logue Collection ber of Station Locality in fath-| tem- | Character of | 4 bundance 
No of speci bottom 
. mens oms | pera- 
ture 
mesa pe eat Ea ee 
Albatross |;°.‘ ” Sah ee 
21730 | U.S.N.M. 7 D2034____| 39 27 10 N.; 69 56 20 W__| 1,346 | 38 glob. Common 
21731 | U.S.N.M. 10+] D2037___-_| 38 53 00 N.; 69 23 30 W-__| 1,731 | 38 glob. .| Abundant 
21732 | U.S.N.M. 10+] D2038____| 38 30 30 N.; 69 08 25 W__| 2,033 |____-_- glob. Do. 
21733 | U.S.N.M. 10+] D2039____| 38 19 26 N.; 68 20 20 W__| 2,369 |_____- glob. Do. 
21734 | U.S.N.M. 10+} D2041____| 39 22 50 N.; 68 25 00 W__| 1,608 | 38 glob. Do. 
21735 | U.S.N.M. 10+) D2042____| 39 33 00 N.; 68 26 45 W__| 1,555 | 38.5 | glob. Do. 
21736 | U.S.N.M. 2 D2052____| 39 40 05 N.; 69 21 25 W__| 1,098 | 45 glob. Rare. 
21737 | U.S.N.M. 10+-] D2097____| 37 56 20 N.; 70 57 30 W-__| 1,917 |__--_- glob. Abundant. 
21738 | U.S.N.M. 10+] D2105____| 37 50 00 N.; 73 03 50 W__| 1,395 | 41 glob. Do. 
21739 | U.S.N.M. 10+] D2106____| 37 41 20 N.; 73 03 20 W__| 1,497 | 42.5 | glob. Do. 
21740 | U.S.N.M. 3 D2117____| 39 47 20 N.; 69 34 15 W__ O24 Soo. Lae Vee ee so. o Rare. 
21741 | U.S.N.M. 10+] D2138____| 17 44 05 N.; 75 39 00 W_- aants 244 hrdseo._ $23 Abundant. 
21742 | U.S.N.M. 7 | D2150_.__} 13 34 45 N.; 81 21.10 W_- 382 | 45.8 | wh. ers. s.__| Common. 
21743 | U.S.N.M. 9 D2208____| 39 33 00 N.; 71 16 15 W__] 1,178 | 38.4 | gn. m____--- Do. 
21744 | U.S.N.M. 1 | D2217____| 39 47 20 N.; 69 34 15 W_- G24F 13801. || gy, ims eee * Rare. 
21745 | U.S.N.M. 7 D2226____| 37 00 00 N.; 71 54 00 W__| 2,045 | 36.8 | glob. oz___-- Common, 
21746 | U.S.N.M. 1 D2262____| 39 54 45 N.; 69 29 45 W__ 250 | 41.6 | gn. m., s____| Rare. 
Ban een 3 D2335___.| 23 10 39 N.; 82 20 21 W-_- 20S A aaa. BU OAS Do. 
-S.N.M. 1 . 
Bean waaitice 4 }p2352._.. 22 35 00 N.; 842300 W_-| 463 | 45 | wh. co.----- Do. 
21750 | U.S.N.M. 3 D281 252 eee QonOOwN. 182 06 towel Tss0giL--- 22 libre Do. 
21751 | U.S.N.M. 5 D2392____| 28 47 30 N.; 87 27 00 W_-_ 724 | 40.7 | br. gy. m_-__| Few. 
21753 | U.S.N.M. 1 D2398____| 28 45 00 N.; 86 26 00 W__ 22f || 4856) NS yields 22522 Rare. 
21754 | U.S.N.M. 1 D2400____| 28 41 00 N.; 86 07 00 W_- THOR a sae gy. 7h 2S Do, 
21755 | U.S.N.M. 8 D2416____| 31 26 00 N.; 79 07 00 W__ 276 | 53.8 | co., brk. sh__| Common. 
21756 | U.S.N.M. 1 2550": | 3994430 Nes 70'30 45 Wee) 1 08h |. 8855.) bream =. = Rare. 
21757 | U.S.N.M. 4 D2552____| 39 47 07 N.; 70 35 00 W-_- W2t |'39. Caltey oz 22 Few. 
21758 | U.S.N.M. 10+-) D2562____| 39 15 30 N.; 71 25 00 W_-_| 1,434 | 37.3 | gy. oz__----- Abundant. 
21759 | U.S.N.M. | 10+] 1D2563____| 39 18 30 N.; 71 23 30 W__| 1,422 | 37.4 | gy. oz_------ Do. 
21761 | U.S.N.M. 1 D2570____| 39 .54 00 N.; 67 05 30 W__| 1,813 | 36.8 | glob. oz___-- Rare. 
21762 ' U.S.N.M. 7 D2573___-! 40 34 18 N.; 66 09 00 W_-_| 1,742 ! 37.3 | gy. m.,s_..._! Common. 
21763 | U.S.N.M. 3 D2585____| 39 08 30 N.; 72 17 00 W_-_ 542 | 39 dk. gy. m___| Rare. 
21764 | U.S.N.M. | 4 D2586___.| 39 02 40 N.; 72 40 00 W_- 328 | 40.2 | dk. gy. m___| Few. 
21765 | U.S.N.M. 3 D2641____| 25 11 30 N.; 80 10 00 W_- 6G) 76952" "COL Sake ae Rare. 
21766 | U.S.N.M. 1 D2668____| 30 58 30 N.; 79 38 30 W_- 294 | 46.3 | gy. s.,dd.co-_ Do. 
21767 | U.S.N.M.| 1 D2679____| 32 40 00 N.; 76 40 30 W_- 732 led. labo OL25—— Do. 
21768 | U.S.N.M. 5 | D2706__22| 42°28:30 N= 65°36) 30°W_h > 1, 188 «/:-25.- gy. 0z., for__| Few. 
21769 | U.S.N.M. 1 D2718_.--1"88 20.00 N.;-70, 08/30) Wi_-|., 1,.859")-.-.-. [0 chy 0) ee Rare. 
21770 | U.S.N.M. 10+] D2714____] 38 22 00 N.; 70 17 30 W_-| 1,825 |__---- Bro@Zewacas= Abundant. 
21771 | U.S.N.M. § D2716=22|638*29 BON 20-57 (00) Wa), 1,632 e222 == br. 0Z., for__-| Few. 
21772 | U.S.N.M. 4 D2751_.-_-| 16 54 00 N.; 63 12 00 W_. 687 | 40 bu. glob. oz_| Do. 
21773 | U.S.N.M. 1 DD 2760R = ot07,00N S230. Li 0OLW..2|* J O19s 39. 5.) Dr Co. Rare. 
21774 | U.S.N.M. 4 D2761____] 15 39 00 S.; 38 32 54 W__ 818 | 39 pter. 0Z_.--- Few. 
217a5.| U,S.NiM!.| 3 D2763____| 24:17 00 S.; 42 48 20 W_. 671 | 37.9 | bu. glob. oz. Do. 
PO Oro. | ok jleete SSS Off Sambo Key, Fla___-_- BO HRS S0a ye eRe REED Rare. 
12991 Tipe kees Uap iat t, eee Off Ragged Reef, Fla__-_- FE ae eee eT Do. 
21777 | U.S.N.M. 1 be 94 | ae Off Sand Key, Fla___---- OD eae ee SEES | Do. 
21778 | U.S.N.M.| 1. | Goldseeker| Off S. W. Ireland_-----_- 620-695).| - Sepa y ee Do. 
| 























Genus EPISTOMELLA Cushman, 1928 


Epistomella CusuMan, Contr. Cushman Lab. Foram. Res., vol. 4, 1928, 


p. 6; Special Publ. No. 1, Cushman Lab. Foram. Res., 1928, p. 276. 
Discorbina (part) ParKER and Jongs, Philos. Trans., vol. 155, 1865, pp. 385, 


421. 


Genoholotype.—Discorbina rimosa Parker and Jones. 
Test trochoid, the dorsal side with regular chambers, the ventral 
side with supplementary chambers or alar projections toward the 


umbilicus which is covered; wall calcareous, finely perforate; apertures 
on the ventral side at the periphery of the secondary chambers and 
supplementary apertures on the dorsal side at the inner edge of the 
chamber along the suture between it and the preceding chamber, 
narrow and elongate. 


68 BULLETIN 104, UNITED STATES NATIONAL MUSEUM 


Eocene to Recent. 
There are no Atlantic records for the genus, the living forms being 
restricted to the Indo-Pacific. 


Genus SIPHONINA Reuss, 1849 


Siphonina Reuss, Denkschr. k. Akad. Wiss. Wien, vol. 1, 1850, p. 372.— 
CusuHMAN, Special Publ. No. 1, Cushman Lab. Foram. Res., 1928, p. 278. 

Rotalia (part) Czszex (not Lamarck). 

Planorbulina (part) Parker and Jonss, 1865 (not d’Orbigny). 

Truncatulina (part) of AUTHORS. 


Genoholotype-—Siphonina fimbriata Reuss. 

Test trochoid, biconvex, umbilical region typically closed; wall 
calcareous, coarsely perforate; aperture just ventral to the periphery, 
elliptical, with the long axis parallel to the periphery, in fully developed 
species with a short neck and phialine lip. 

Cretaceous to Recent. 

For a fuller discussion of this genus and its species, see Gushniak 
Foraminifera of the Genus Siphonina and Related Genera.” 


SIPHONINA RETICULATA (Czjzek) (7) 


Plate 14, figures 1 a-c 

Rotalina reticulata Czizmnx, Haidinger’s Nat. Abhandl., vol. 2, 1848, p. 145 
pl. 13, figs. 7-8. 

Siphonina reticulata Brown, Lethaea Geognostica, ed. 3, vol. 3, 1853-1856, 
p. 227, pl. 35, figs. 23 a-c——Cusuman, Proc. U. S. Nat. Mus., vol. 72, 
art.-20, 1927, p. 7, pl.cd, fige. 15:23; phd, Re. 4. 

Siphonina fimbriata Reuss, Denkschr. Akad. Wiss. Wien, 1849, p. 372, pl. 47, 
fig. 6. 

Test nearly equally biconvex, somewhat compressed, periphery 
angled; usually four chambers in the last-formed volution, only 
slightly inflated; sutures depressed slightly on the ventral side, radial, 
on the dorsal side curved, strongly marked by the fimbriation of the 
periphery of the chambers; aperture elliptical, with a distinct lip and 
well marked, contracted neck. 

Diameter, 0.50 mm.; thickness, 0.25—0.30 mm. 

The various references to this species cover several different species, 
and when no figures are given, it is very difficult to make sure of the 
correct identification. From the Atlantic coast of Europe there are 
several references to this species as follows: off Island of Jersey; * off 
Southport, England; off Kinsale, County Cork, Ireland and off 
Portugal; *! very rare, poor and worn, Bognor, Sussex, England; * 
two typical examples, So. Cornwall, England; * off West Africa. * 


20 Proc. U. S. Nat. Mus., vol. 72, Art. 20, 1927, pp. 1-15, pls. 1-4. 

3 Halkyard, Trans. Manchester Micr. Soc., 1889, p. 70. 

31 Chaster, First Rep’t. Southport Soc. Nat. Sci., 1890-91 (1892), p. 66, pl. 1, fig. 16. 

32 Earland, Journ. Quekett Micr. Club, ser. 2, vol. 9, 1905, p. 226. 

33 Heron-Allen and Farland, Journ. Roy. Micr. Soc., 1916, p. 51. 

4 Egger, Abhandl. kon. bay. Akad. Wiss. Miinchen, Cl.II, vol. 18, 1893, p. 402, pl. 16, figs. 42-44. 
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The figured specimen is from the coast of Belgium. This does not 
entirely fit with the specimens from the Miocene of the Vienna Basin, 
but may be left under this species for the present. 


SIPHONINA PULCHRA Cushman 
Plate 14, figures 2, 3 


Siphonina pulchra CusHMAN, Carnegie Inst., Washington, Publ. 291, 1919, 
p. 42, pl. 14, figs. 7 a—c; Publ. 311, 1922, p. 49, pl. 7, figs. 11, 12; Publ. 344, 
1926, p. 42; Proc. U. S. Nat. Mus., vol. 72, Art. 20, 1927, p. 8, pl. 2, fig. 5. 

Siphonina reticulata CusHMAN (not Czjzek), Carnegie Inst., Washington, 
Publ. 291, 1919, p. 42. 

Test nearly circular, about equally biconvex, periphery subacute or 
even somewhat rounded, compressed; chambers usually five in the 
last-formed volution, not inflated; sutures distinct, not depressed, 
limbate; wall smooth, conspicuously perforate; aperture elliptical, 
with a distinct lip and short well-marked neck. 

Diameter up to 0.65 mm.; thickness, 0.30 mm. 

This species was originally described from the Miocene of the 
gorge of the Yumuri River, Matanzas, Cuba. It is still living in the 
general West Indian region. The young stages are carinate as shown 
in Plate 14, figure 3, and resemble in general S. reticulata but in the 
adult the peripheral carina is largely Jost and the sutures become 
more limbate as in Plate 14, figure 2. 

The species ranges as far south as the coast of Brazil, and is widely 
distributed off the coast of Florida and in the general West Indian 
region in fairly shallow water. 


Siphonina pulchra— Material examined 











Cata-| Coltecti Deral ae tom Character of 
ollection | ber o . : in racter o 
logue opie speci- | Station Locality fata ae bottom |Abundance 
P mens oms | ture 
ee bal 
"Albatross 9 3% 7” oe tA 

21799 | U.S.N.M. 1 | D2641___| 25 11 30 N.; 80 10 00 W--| 60 6932 s|/pCOr Bt wos s=2~ Rare. 

21780 | U.S.N.M. 1 | D2629___| 23 48 40 N.; 75 10 40 W--|1169 38745|CONSLo2_ 22 - = Do. 
2983 | J. A.C. fg):9 Dry Tortugas, Fla__------ Te Jteeces Me ooo Sse Do. 
2986 | J. A.C. 1 d Waa ase Ine. 622-22 225 Do 
2979 | J. A.C. 1 120 eee MENS ose Do 
2978 | J. A.C. 1 Boyles eae fne. wh.s---| Do 
2982 | J. A.C. 3 Sree fne. wh. s-_-- Do 
2981 | J. A.C. 2 GF. [best fne. wh.s-.-| Do 
2980 | J. A.C. 40 

10187 | J. A.C. 2 10.5 |------ Ml. 8--------- Rew 
2984 | J. A.C. 1 fea een rt eee ae oe Rare 
2987 | J. A.C. 2 aS joee 25 fne. wh. s--- Do. 
Ss As ©. 3 | Mae ee iNe.8_G2220 Do. 
2989 | J. A.C. a Ties tee eslsoee cess Few. 
2988 | J. A.C. A Oe eee ae Gps 2252 ee ee Py [eee cee a Rare. 
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SIPHONINA BRADYANA Cushman 
Plate 14, figures 4 a—c 


Truncatulina reticulata H. B. Brapy (part) (not Czjzek), Rep. Voy. Chal- 
lenger, Zoology, vol. 9, 1884, pl. 96, fig. 8—H. B. Brapy, ParxKer, and 
Jones, Trans. Zool. Soc. London, vol. 12, 1888, p. 228, pl. 45, figs. 23 a—c 
(not 24 a, b?).—F int, Ann. Rep’t. U. 8. Nat. Mus., 1897 (1899), p. 334, 
pl. 78, fig. 3. 

Siphonina bradyana CusuMaNn, Proc. U. 8. Nat. Mus., vol. 72, Art. 20, 1927, 
D. Li splay anes. aac. 


Siphonina bradyana—Materral examined 








Cata ote Depth! tom Character of 

| Collection | ber o : : in aracter 0 
logue are speci- Station Locality fath- vo bottom |4bundance 

: mens oms | ‘ture 

Albatross)" -° 7°" ene 

21781 | U.S.N.M. 2 See 
91782 | US.NM. 1 |fP2150---| 13 34 45 N.; 81 21 10 W_-| 382 | 45.8 | wh. ers. s____| Rare. 
21783 | U.S.N.M. 1 | D2352__-| 22 35 00 N.; 84 23 00 W_-| 463 | 45 whiicos- === Do. 
21784 | U.S.N.M. 10+] D2355_--| 20 56 48 N.; 86 27 00 W_-| 399 |_-_-_- WI 0Z--2 25-5 Abundant. 
21785 | U.S.N.M. 1 See Off Fowey, Fla__--------- AD SE Sen Wace es gate Rare. 





Test nearly equally biconvex, periphery acute with a broad thin 
carina somewhat fimbriate, but the fine tubules not reaching to the 
edge of the keel, the outer half of which is clear; chambers about five 
in the last-formed volution, not inflated; sutures distinct, limbate, 
not depressed; wall coarsely perforate, smooth; aperture elliptical, 
with a broad flaring lip but very short neck. 

Diameter, 0.60 mm.; thickness, 0.28 mm. 

This species is so far as known limited to the West Indian region, 
and occurs in deeper water than the preceding. The wide keel and 
the very smooth surface are characteristic of the species. 


SIPHONINA TUBULOSA Cushman 


Heron-Allen and Earland (Journ. Roy. Micr. Soc., 1930, p. 188, pl. 
4, figs. 62-64) record this species from off the British Isles. 


Genus SIPHONINOIDES Cushman, 1927 


Stphoninoides CusuMan, Contr. Cushman Lab. Foram. Res., vol. 8, 1927, 
p. 77; Special Publ. No. 1, Cushman Lab. Foram. Res., 1928, p. 278. 

Planorbulina H. B. Brapy, 1879 (not d’Orbigny). 

Truncatulina of AuTHORs (not d’Orbigny). 

Stphonina (part) of AuTHorRs (not Reuss). 


Genoholotype.—Planorbulina echinata H. B. Brady. 
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Test in the adult generally globular; chambers irregularly trochoid, 
becoming strongly involute in the adult; wall calcareous, perforate; 
aperture circular, with a very short neck and flaring lip. ° 

Tertiary and Recent. 

SIPHONINOIDES ECHINATA (RH. B. Brady) (?) 
Plate 14, figures 6 a, b 


The figured specimen is from off the Tortugas, Fla., in comparatively 
shallow water. It is referred to Brady’s species until more material 
may be available for a fuller understanding of its characters. Siphon- 
inoides is a typically Indo-Pacific genus, and this is the only record from 
the Atlantic. Other typical Indo-Pacific species have occurred at. 
the Tortugas, so the specimen probably is not an accidental one from 
some other material as might at first be suspected. 


Genus SIPHONINELLA Cushman, 1927 


Siphoninella CusHmMan, Contr. Cushman Lab. Foram. Res., vol 3, 1927, 
p. 77; Special Publ. No. 1, Cushman Lab. Foram. Res., 1928, p 279. 
Truncatulina H. B. Brapy, 1881 (not d’Orbigny). 


Genoholotype—Truncatulina soluta H. B. Brady. 

Test in the early stages similar to Siphonina, in the later develop- 
ment with the chambers becoming uncoiled ; wall calcareous, perforate, 
aperture in the adult terminal, elliptical, with a neck and lip. 

Eocene to Recent. 

There are now three species of this genus known: One from the 
Claiborne Eocene of Louisiana, one from the lower Oligocene, Byram 
marl of Mississippi, and the living species of Brady. 

SIPHONINELLA SOLUTA (H. B. Brady) 
Plate 14, figures 5 a—-c 

Truncatulina soluta H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9, 1884, 
p. 670, pl. 96, figs. 4 a-c—Cuapman, Journ. Linn. Soc. Zool., vol. 28, 1902, 
p. 406 (list). 

Siphoninella scoluta CusHmMan, Contr. Cushman Lab. Foram. Res., vol. 3, 
1927, p. 77, pl. 16, fig. 13; Proc. U. S. Nat. Mus., vol. 72, art. 20, 1927, 
p- 12; Special Publ. No. 1, Cushman Lab. Foram. Res., 1928, pl. 40, fig. 10; 
pl. 41, fig. 13. 

Test with all but the last 2 or 3 chambers trochoid, close-coiled, the 
last ones becoming uncoiled, periphery acute, with a distinct keel, 
tubulated; wall of the early chambers smooth, later with a few blunt 
spines with a row of spines along the sutures; aperture narrowly 
elliptical with a short constricted neck and distinct lip. 

Length, 0.38 mm.; breadth, 0.25 mm.; thickness, 0.10 mm. 

The types of this species are from Challenger Station 24 off Culebra 
Island in the West Indies, 390 fathoms. It is recorded by Brady 
as “‘very rare.’ Chapman has listed the species from about Funafuti 
in the Pacific. These seem to be the only records. 
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Subfamily 6. BAGGININAE 


Test generally biconvex, the umbilical area closed, the area adjacent 
to it on each chamber with a thinner, rounded, clear area, usually 
without perforations; aperture at the base of the ventral margin of 


the chamber. 
Genus CANCRIS Montfort, 1808 


Cancris Montrort, Conch. Syst., vol. 1, 1808, p. 267——Cusuman, Special 
Publ. No. 1, Cushman Lab. Foram. Res., 1928, p. 279. 

Nautilus (part) Ficuten and Mott, 1798 (not Linnaeus). 

Rotalina (part) WILLIAMSON, 1858 (not d’Orbigny). 

Pulvinulina (part) of AUTHORS. 


Genoholotype.—Nautilus auriculus Fichtel and Moll. 

Test trochoid, nearly equally biconvex, compressed; chambers few, 
rapidly enlarging as added; wall calcareous, perforate; umbilical area 
with a clear plate of rather large dimensions for the size of the test; 
aperture narrow, on the inner border of the ventral side of the last- 
formed chamber. 

Tertiary and Recent. 

Species of this genus occur abundantly on both sides of the Atlantic, 
and are distinctive. 

CANCRIS AURICULA (Fichtel and Moll) 


Plate 15, figures 1 a—c 


Nautilus auricula, var. a, Ficutrn and Mouu, Test. Micr., 1803, p. 108, 
pl. 20, figs. a—c; var. 8, pl. 20, figs. d-f. 

Pulvinulina auricula PARKER and Jones, Philos. Trans., vol. 155, 1865, 
p. 393.—H. B. Brapy, Trans. Linn. Soc. Zool., vol. 24, 1864, p. 474.— 
JonES, Parker, and H. B. Brapy, Foram. Crag, 1866, pl. 2, figs. 33-35.— 
Parker, Jones, and H. B. Brapy, Ann. Mag. Nat. Hist., ser. 4, vol. 8, 
1871, p. 173, pl. 12, fig. 143.—Broxcx, Bull. Soc. Etude Sci. Nat. Nimes, 6 
Anne, 1878, p. 20.—Trrria1, Atti Accad. Pont. Nuovi Lincei, vol. 33, 
1880, p. 206, pl. 3, fig. 58—Goiis, Kongl. Svensk. Vet. Akad. Handl., 
vol. 19, No. 4, 1882, p. 109, pl. 8, figs. 273-275.—Terrnriat, Atti Accad. 
Pont. Nuovi, vol. 35, 1883, p. 199.—H. B. Brapy, Rep. Voy. Challenger, 
Zoology, vol. 9, 1884, p. 688, pl. 106, figs. 5a-c.—Ba.LkwiLu and Wrieut, 
Trans. Roy. Irish Acad., vol. 28, Sci., 1885, p. 351.—Sippat., Proc. Lit. 
Phil. Soc. Liverpool, 1886, p. 71—Matagour, Atti Soc. Nat. Modena 
(Rend), ser. 3, vol. 8, 1887, p. 110, pl. 1, fig. 16—Hawuxyarp, Trans. 
Manchester Micr. Soc., 1889, p. 70.—Howcnin, Trans. Proc. Roy. 
Soe. So. Australia, vol. 12, 1889, p. 14—Trrria1, Mem. R. Accad. Lincei, 
ser. 4, vol. 6, 1889, p. 119, pl. 9, fig. 2—Wkrieut, Proc. Roy. Irish Acad., 
ser. 3, vol. 1, 1891, p. 491.—CuastsEr, First Rep’t. Southport Soc. Nat. 
Sci., 1890-91 (1892), p. 66.—Eacrr, Abhandl. kén. bay. Akad. Wiss. 
Miinchen, Cl. II, vol. 18, 1893, p. 415, pl. 17, figs. 26-28 Woopwarp, 
The Observer, vol. 4, 1893, p. 177.—Goiis, Kongl. Svensk. Vet. Akad. 
Handl., vol. 25, No. 9, 1894, p. 98, pl. 16, figs. 809, 810.—Amicts, Nat. 
Sicil., Ann. 14, 1895, p. 119.—Cuapman, Proc. Zool. Soc. London, 
1895, p. 43.—Jongs, Foram. Crag, pt. 4, 1897, p. 320, pl. 2, figs. 33-35.— 
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Fuiint, Ann. Rep’t. U. S. Nat. Mus., 1897 (1899), p. 329, pl. 73, fig. 2.— 
Wricnt, Irish Nat., vol. 9, 1900, p. 55.—Ku1amr, Rep’t. Norwegian Fish. 
Mar. Invest., vol. 1, No. 7, 1900, p. 47.—Liesus, Neues Jahrb. fiir Min., 
1901, p. 126.—Crapman, Journ. Linn. Soc. Zool., vol. 28, 1902, p. 407.— 
EARLAND, Journ. Quekett Micr. Club, ser. 2, vol. 9, 1905, p. 227.— 
Cuapman, Trans. New Zealand Instit., vol. 38, 1905 (1906), p. 105.— 
Miuuett, Rec. Foram. Galway, 1908, p. 6—Wriaunt, Proc. Belfast Nat. 
Field Club, Appendix, 1910-11 (1911), p. 7—Herron-ALLEN and Ear- 
LAND, Journ. Roy. Micr. Soc., 1911, p. 337; Proc. Roy. Irish Acad., 
vol. 31, pt. 64, 1913, p. 136—Cuapman, Biol. Res. Endeavour, vol. 3, pt. 1, 
1915, p. 31—HeERon-ALLEN and Earuanp, Trans. Zool. Soc. London, 
vol. 20, 1915, p. 714.—Cusuman, Bull. 71, U. 8S. Nat. Mus., pt. 5, 1915, p. 
53, pl. 22, fig. 1—Hrron-ALuen and Earuanp, Trans. Linn. Soc. London, 
ser. 2, vol. 11, 1916, p. 276; Journ. Roy. Mier. Soc., 1916, p. 51.—Sipn- 
BOTTOM, Journ. Roy. Micr. Soc., 1918, p. 260.—Cusuman, Proce. U. S. 
Nat. Mus., vol. 56, 1919, p. 681.—Hatkyarp, Mem. Proc. Manchester 
Lit. Philos. Soc., vol. 62, pt. 2, 1918 (1919), p. 124.—Cusuman, Bull. 100, 
U. S. Nat. Mus., vol. 4, 1921, p. 329, pl. 69, figs. 3a—c—CLopivs, Archiv. 
Ver. Freunde Nat. Mecklenburg, 75 Jahr., 1922, p. 139—HErRon-ALLEN 
and EaruanD, Bull. Soc. Sci. Hist. Nat. Corse, 1922, p. 138; British Ant- 
arctic Exped., Zoology, 1922, p. 214.—Hanzawa, Jap. Journ. Geol. Pal., 
vol. 4, 1925 (1926), p. 48—CuHapman, New Zealand Geol. Surv., Pal. 
Bull. No. 11, 1926, p. 81, pl. 16, fig. 8. 

Pulvinulina repanda, var. auricula PARKER and Jonzs, Introd. Foram., 
1862, Appendix p. 311. 

Valvulina oblonga pD’ORrBIGNY, in Barker-Webb and Berthelot, Hist. Nat. Iles 
Canaries, 1839, vol. 2, pt. 2, ‘‘Foraminiféres’’, p. 136, pl. 1, figs. 40-42. 

Pulvinulina oblonga WituraMson, Rec. Foram. Gt. Britain, 1858, p. 51, pl. 4, 
figs. 98-100.—H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9, 1884, 
p. 688, pl. 106, figs. 4 a~-c—Manrtian1, Atti Soc. Ital. Sci. Nat., vol. 31, 
1888, p. 125.—Howcurn, Trans. Proc. Roy. Soc. So. Australia, vol. 12, 
1889, p. 14.—Eaeerr, Abhandl. kén. bay. Akad. Wiss. Miinchen, Cl. I], 
vol. 18, 1893, p. 415, pl. 17, figs. 23-25.—Amictis, Boll. Soc. Geol. Ital., 
vol. 12, fase. 3, 1893, p. 161.—GrzyBowsk1, Rozprawy Spraw. mat.- 
przyr. uhad. Krakow., vol. 9, 1894, p. 203, pl. 5, fig. 8——-CHapMan, Proc. 
Zool. Soc. London, 1895, p. 43.—Lixsus, Néues Jahrb. fiir Min., 1901, p. 
126.—Cuapman, Journ. Linn. Soc. Zool., vol. 28, 1902, pp. 196, 209.— 
MiuuetTtT, Journ. Roy. Micr. Soc., 1904, p. 497—Daxin, Rep’t. Pearl 
Oyster Fish. Ceylon, 1906, p. 239.—H®rron-ALLEN and Earuanp, Journ. 
Roy. Micr. Soc., 1909, p. 684.—S1prBorrom, Mem. Proc. Manchester 
Lit. Philos. Soc., vol. 53, No. 21, 1909, p. 6; vol. 54, No. 16, 1910, p. 27.— 
Herron-ALLeN and Earuanpn, Proc. Roy. Irish Acad., vol. 31, pt. 64, 
1913, p. 186; Trans. Zool. Soc. London, vol. 20, 1915, p. 714; Trans. Linn. 
Soc. London, ser. 2, vol. 11, 1916, p. 276; Journ. Roy. Micr. Soc., 1916, 
p. 51.—Cuapman, Rep’t. British Antarctic Exped., Geology, vol. 2, 1916 
(1917), p. 46, pl. 5, fig. 11—Sipesorrom, Journ. Roy. Micr. Soc., 1918, 
p. 260.—CvusumMan, Proc. U. S. Nat. Mus., vol. 56, 1919, p. 630.—Mar- 
TinoTTI, Atti Soc. Ital. Sci. Nat., vol. 59, 1920, p. 334.—Cusuman, Bull. 
100, U. S. Nat. Mus., vol. 4, 1921, p. 330.—HrRon-ALLEN and Ear.anp, 
Bull. Soc. Sci. Hist. Nat. Corse, 1922, p. 138; British Antarctic Exped., 
Zoology, vol. 6, 1922, p. 214.—Casasnovas, Not. Y Res. Instit. Esp. 
Ocean., ser. 2, No. 29, 1928, p. 8. 
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Rotalia brongniarti pD’OrBiGNy, Ann. Sci. Nat., vol. 7, 1826, p. 273.—For- 
NASINI, Mem. Accad. Sci. Bologna, ser. 5%, vol. 7, 1888 (1889), p. 248, fig. 
1 (in text). 

The figures comprised in the references above given show a con- 
siderable range in their characters, and it may be very probable that. 
they represent more than one species. In the two sets of figures given 
by Fichtel and Moll, there seems to be very little in the way of real 
differences. Williamson’s form shows little that is different. The 
species is much larger than the shallow water one of the West Indian 
region next considered. In the waters off western Europe the large 
form which may be referred to Fichtel and Moll’s species is often 
very common. The records seem to indicate that it occurs south- 
ward to the Canaries, and a few specimens referable to it occur in the 
deeper water of the western Atlantic. It is evidently a widely dis- 


tributed species, but careful study of large series from various parts. 


of the world may show more than one species. It occurs in the 
Tertiary of Europe and perhaps elsewhere. 


Cancris auricula—Material examined 
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CANCRIS SAGRA (d’Orbigny) 
Plate 15, figures 2 a—c 


Rotalina sagra D’OrBIGNY, in De la Sagra, Hist. Fis. Pol. Nat. Cuba, 1839, 
“‘Foraminiféres,”’ p. 77, pl. 5, figs. 138-15. 

Pulvinulina sagra CusHMAN, Bull. 108, U. S. Nat. Mus., 1918, p. 70, pl. 24, 
figs. 6a, b; Bull. 676, U. 8. Geol. Survey, 1918, p. 65, pl. 22, fig. 3; pl. 23, 
fig. 1; Prof. Paper 133, U. S. Geol. Survey, 1923, p. 45, pl. 6, figs. 9, 10 
(He 


Pulvinulina semipunctata CusHMAN, Publ. 311, Carnegie Instit., Washington,. 


1922, p. 51, pl. 8, figs. 5, 6; Publ. 344, 1926, p. 78. 


Pulvinulina oblonga H. B. Brapy, Parker, and Jones, Trans. Zool. Soc. 
London, vol. 12, 1888, p. 229, pl. 46, fig. 5—Prarcry, Trans. Roy. Soc. 


Edinburgh, vol. 49, 1914, p. 1041. 


ba i eal 
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This much smaller, more compressed species from the shallow 
waters of the western tropical Atlantic seems to be distinct from that 
of the deeper water and of the cooler waters of the eastern Atlantic. 
The form I described from the Tortugas should probably belong with 
that described by d’Orbigny, and the apparent differences may be 
probably due to the lack of details in d’Orbigny’s figure. 

The species ranges from the coast of Brazil to the coast of Florida 
but in shallow water only. It occurs fossil in the Miocene, Choc- 
tawhatchee marl, of Florida. 


Cancris sagra—Material examined 
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Genus BAGGINA Cushman, 1926 


Baggina CusuMAN, Contr. Cushman Lab. Foram. Res., vol. 2, 1926, p. 63; 
Special Publ. No. 1, Cushman Lab. Foram. Res., 1928, p. 279. 
Pulvinulina (part) of AUTHORS. 


Genoholotype.—Baggina californica Cushman. 

Test subglobular, trochoid; chambers relatively few, dorsal side 
with the chambers in the adult more or less involute, the ventral side 
completely so; chambers large and inflated ; wall calcareous, perforate, 
with a clear lunate space of small size on the chamber above the 
aperture; aperture broadly oval on the ventral side of the last-formed 
chamber, without a lip. 

Miocene to Recent. 

Typical living species seem to be confined to the Indo-Pacific 
although Earland has recorded “Pulvinulina hauerti d’Orbigny” 
from shore sands of Bognor, England. This is the only record. 
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Genus NEOCRIBRELLA Cushman, 1928 


Neocribrella CusHMAN, Contr. Cushman Lab. Foram. Res., vol. 4, 1928, p. 6; 
Special Publ. No. 1, Cushman Lab. Foram. Res., 1928, p. 280. 

Discorbina (part) PARKER and Jonss, Philos. Trans., vol. 155, 1865, pp. 385, 
421. 


Genoholotype-—Discorbina globigerinoides Parker and Jones. 

Test trochoid but becoming somewhat involute in the later stages; 
chambers comparatively few, inflated; wall calcareous, perforate; 
aperture in the adult composed of several small rounded pores in a 
slight depression of the ventral face of the chamber. 

EKocene—France. 

There are no Recent species of this genus. 


Family 34. AMPHISTEGINIDAE 


Test trochoid, all chambers visible from the dorsal side except in 
involute forms of Amphistegina, those of the last-formed whorl only 
visible on the ventral side, the ventral side with angular supplementary 
chambers coming in between the regular series, roughly rhomboid in 
shape as seen from the surface; aperture typically ventral, a slightly 
arched opening, the area adjacent to the aperture, papillate. 

This family consists of the two genera given below. The simpler 
of these, Asterigerina, is known from the Upper Cretaceous and 
Tertiary, and is living in the present oceans. Amphistegina, the more 
complex genus of the two, also is known from about the same geologic 
range. The Paleozoic records of this genus are undoubtedly errone- 
ous. Both genera are most abundant in fairly shallow water under 
coral reef conditions in the tropics. The family evidently developed 
from the Rotalidae. 

Genus ASTERIGERINA d’Orbigny, 1839 
Asterigerina p’OrBIGNY, Voy. Amér. Mérid., vol. 5, pt. 5, 1839, ‘‘ Foramini- 
féres”, p. 55.—CusuHMAN, Special Publ. No. 1, Cushman Lab. Foram. 
Res., 1928, p. 281. 

Genotype, by designation.—Asterigerina carinata d’Orbigny. 

Test trochoid, biconvex, the ventral side usually more strongly so 
than the dorsal, dorsal side with the chambers appearing regularly 
coiled, on the ventral side with angular supplementary chambers 
coming in between the regular series, large and regularly rhomboid 
in shape; sutures on the dorsal side a simple curve; aperture on the 
ventral side at the base of the chamber margin. 

Kocene to Recent. 

The earliest record for the genus is ‘‘ Asterigerina lobata d’Orbigny ”’ 
recorded by Reuss from the Cretaceous of Germany. ‘There are fossil 
species recorded from the Eocene, Oligocene, Miocene, and Pliocene. 
The Recent species is known from the general West Indian region and 
the east coast of South America. There are records from the Atlantic 
coast of Europe, but from the figures it seems very doubtful if they 
are truly Asterigerina. 
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It is very probable that the two species recorded from Dunkerque 
by Terquem® as Asterigerina geometrica (pl. 5, fig. 6a, b) and <A. 
dubia (pl. 5, figs. 7a, 6) do not belong to this genus, as well as the 
fossil species A. hieroglyphica Terquem* from the Pliocene of the 
Isle of Rhodes; A. rhodiense Terquem*’, and A. (?) lancicula 
Schwager® from the Eocene of Egypt. The A. tarentina Costa* 
from the Pliocene of Italy is hardly recognizable from the figure 
which like many of the figures of that work is fanciful and evidently 
not accurate. 

The genus has been developing in the West Indian region and along 
the adjacent coasts of the southeastern United States since Early 
Tertiary times, and during this period several species were developed. 
Of these, few show any amount of ornamentation except Asterigerina 
tuberculata Cushman® from the Miocene of Santo Domingo, which is 
highly ornamented with knobs and bosses. 

ASTERIGERINA CARINATA d’Orbigny 
Plate 15, figures 4, 5 

Asterigerina carinata D’ORBIGNY, in De la Sagra, Hist. Fis. Pol. Nat. Cuba, 
1839, ‘‘Foraminiféres,”’ p. 118, pl. 5, fig. 25; pl. 6, figs. 1, 2—CusHman, 
Publ. 291, Carnegie Instit., Washington, 1919, p. 45; Proc. U. 8. Nat. 
Mus., vol. 59, 1921, p. 60, pl. 14, figs. 6-8; Publ. 311, Carnegie Instit., 
Washington, 1922, p. 54, pl. 9, figs. 4-6; Special Publ. No. 1, Cushman 
Lab. Foram. Res., 1928, pl. 42, fig. 1; pl. 44, fig. 4. 

Test unequally biconvex, coiled, the dorsal side very slightly convex, 
the ventral side strongly so, almost conical; chambers numerous, 
about 3 coils, 6 or 7 forming the last-formed coil; sutures oblique, 
very slightly limbate, produced to form a slight translucent keel; 
sutures curved and oblique on the dorsal side, on the ventral side the 
supplementary chambers extending nearly to the periphery, forming 
rhomboid areas; sutures distinct, very slightly depressed ; wall smooth, 
finely punctate and usually glistening, often somewhat roughened 
by lines of small granules near the aperture, which is an elongate, 
narrow slit, extending from the umbilical region about halfway to 
the periphery, and usually with a slight, thin lip. 

Specimens do not usually exceed 0.75 mm. in diameter. 

The species was originally described by d’Orbigny from shore sands 
of Cuba and Jamaica. It is widely distributed in the West Indian 
region extending as far north as Cape Hatteras. At the Tortugas 
this species occurred at all the stations from which material was 
collected. It is common on the north coast of Jamaica. It occurs 
in the Late Tertiary of the West Indian region. 

35 Essai Anim. Plage Dunkerque, 1875. 

%© Mém. Soc. Géol. France, sér. 3, vol. 1, 1878, p. 30, pl. 3(8), figs. 5a-8. 

7 Idem, p. 31, pl. 3(8), figs. la-4. 

388 Palaeontographica, vol. 30. 1883, p. 127, pl. 28(5), fig. 8. 


% Atti Accad. Pont., vol. 8, 1856, p. 272, pl. 22, figs. 13, 14. 
# Publ. 291, Carnegie Instit., Washington, 1919, p. 46, pl. 13, figs. 3, 4. 


78 


BULLETIN 104, UNITED STATES NATIONAL MUSEUM 


The species may have been recorded from the West Indies under 
Amphistegina. 
It is probable that d’Orbigny’s Asterigerina lobata from the coast 
of Cuba is a form of this species in which the keel was not well 
developed. His A. monticula from the coast of South America is 
also closely related if not identical. 


Asterigerina carinata—Material examined 
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Genus AMPHISTEGINA d@’Orbigny, 1826 
Amphistegina D’OrsIany, Ann. Sci. Nat., vol. 7, 1826, p. 304.—H. B. Brapy, 


Publ. No. 1, Cushman Lab. Foram. Res., 1928, p. 281. 
Omphalophacus EHRENBERG, Abhandl. k. Akad. Wiss. Berlin, 1838, p. 132 

(genoholotype, Omphalophacus hemprichii Ehrenberg). 

Genotype, by designation.—Amphistegina lessonii d’Orbigny. 

Test usually lenticular, trochoid, often involute on the dorsal side 
in the adult; supplementary chambers more or less irregularly rhom- 
boid; sutures and chambers with a pronounced angle, no true second- 
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ary canal system developed; aperture small, ventral, the wall granular 
about the opening. 

Tertiary to Recent. 

In the more primitive species of the genus the transition from 
Asterigerina may be seen, and the test is comparatively simple. In 
the larger, more complex species the test becomes somewhat involute 
and the earlier stages are not visible. The genus is characteristic of 
coral reef conditions of the Tropics developing most highly in the 
Indo-Pacific. In various parts of the Tertiary it was often very 
abundant as it is today in its selected habitat. 


AMPHISTEGINA LESSONII d’Orbigny 
Plate 16, figures 1-3 


Amphistegina lessonii D’ORBIGNY, Ann. Sci. Nat., vol. 7, 1826, p. 304, No. 3, 
pl. 17, figs. 1-4 (Quoiz in description of plate); Modéles, No. 98, 1826. 
Amphisiegina gibbosa D’OrztIeNny, in De la Sagra, Hist. Fis. Pol. Nat. Cuba, 

1839, ‘‘Foraminiféres,”’ p. 120, pl. 8, figs. 1-3. 

No attempt is made here to give complete references to this species 
as there are several species and varieties in the present oceans espe- 
cially in the Indo-Pacific. d’Orbigny gave the name gibbosa to his 
West Indian material but with rather large suites of specimens I have 
been unable to separate this from the Pacific form. The West 
Indian form is relatively small, not usually exceeding 2 millimeters 
and usually smaller. The structure is relatively simple and there is 
an umbo on both sides while the sutures are not complex. The 
figures will show well the characters of the West Indian form. It 
occurs typically in the shallow water of coral reef areas. It was 
abundant at the Tortugas, on the north coast of Jamaica, coasts of 
Cuba and Porto Rico. 


Amphistegina lessonii— Material examined 
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Amphistegina lessonti—Material examined—Continued 
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AMPHISTEGINA FOVEOLATA Egger 


Amphistegina foveolata Eaamr, Abhandl. kén. bay. Akad. Wiss. Miinchen, 
Cl. II, vol. 18, 1893, p. 430, pl. 20, figs. 6-8. 

Under this name Egger records a peculiar species with an orna- 
mented surface from the west coast of Africa as well as from the Indo- 
Pacific. I examined the types in Egger’s collection in Munich. The 
types are from Gazelle Station 65, and include four specimens. They 
have a peculiarly roughened surface similar to that given in his figures. 

Egger also records Amphistegina mamillata d’Orbigny and A. 
hauerina d’Orbigny from off the west coast of Africa. 


**AMPHISTEGINA RADIATA Terquem’’ 


Under this name Terquem* figures a peculiar form from Dunkerque. 
The figures are very poor, and it is not identifiable. 


‘“‘AMPHISTEGINA VULGARIS d’Orbigny’’ 


Under this name Terquem* figures a specimen which seems to belong 
to this genus. As numerous fossil species are recorded in Terquem’s 
paper, the identity of this is in much doubt. Goés also records this 
species from the Caribbean, but his specimens can be referred to A. 
lessoniz d’Orbigny. 


41 Essai Class. Anim. Dunkerque, 1881, p. 129, pl. 17, figs. 1 a-c. 
42 Tdem, p. 36, pl. 5, figs. 8 a, b. 
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Family 35. CALCARINIDAE 


Test trochoid in the early stages, soon adding a supplementary mass 
of shell material over which the new chambers are added, in the higher 
genera the chambers extending to the dorsal side and finally covering 
the whole test in a globular series, the test developing bosses of shell 
material which are the surface end of pillars, and large spines inde- 
pendent of the individual chambers; wall calcareous, coarsely per- 
forate; aperture in the early trochoid stages like Rotalia, later con- 
sisting of numerous smaller openings; supplementary canal system 
well developed. 

This family which developed from the spinose forms of Rotalia 
shows a progressive complexity of structure from the simpler Cal- 
carina to the complex Baculogypsina. The large spines are developed 
early and are one of the striking characters of the family. The 
species of the various genera are characteristic of warm shallow waters, 
at the present time in the Indo-Pacific. 


Genus CALCARINA d’Orbigny, 1826 


Calcarina pd’OrBIGNyY, Ann. Sci. Nat., vol. 7, 1826, p. 276—H. B. Brapy, 
Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 711.—CuHapmMan, The 
Foraminifera, 1902, p. 223.—Cusuman, Special Publ. No. 1, Cushman 
Lab. Foram. Res., 1928, p. 282. 

Nautilus (part) of AUTHORs. 

Genotype, by designation.—Nautilus spengleri Linnaeus. 

Test trochoid, biconvex, with radial spines independent of the 
individual chambers, usually in the plane of coiling, in the early 
stages with the test simple, later with a supplementary mass of shell 
material over which the new chambers are laid on the ventral side; 
wall calcareous, perforate, with pillars; aperture in the adult typically 
a row of small openings along the inner ventral margin of the chamber. 

Cretaceous to Recent. Living only in the Indo-Pacific. 


Genus SIDEROLITES Lamarck, 1801 


Siderolites Lamarck, Syst. Anim. sans Vert., 1801, p. 376.—CusHMAN, 
Special Publ. No. 1, Cushman Lab. Foram. Res., 1928, p. 284. 

Siderolina DEFRANCE, Dict. Sci. Nat., vol. 32, 1824, p. 180. 

Calcarina (part) of AUTHORS. 

Genoholotype.—Siderolites calcitrapoides Lamarck. 

Test in the early chambers similar to Calcarina, spines later added 
at right angles to the peripheral ones, chambers soon covering the 
dorsal side; wall calcareous, perforate, with pillars in some species 
ending at the surface in raised bosses; aperture in the adult at the 
basal edge of each chamber, finally represented by the larger circular 
openings of the chamber wall. 

Cretaceous to Recent. Living only in the Indo-Pacific. 
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Genus PELLATISPIRA Boussac, 1906 


Pellatispira Boussac, Bull. Soc. Géol. France, sér. 4, vol. 6, 1906, p. 91.— 
CusHMAN, Special Publ. No. 1, Cushman Lab. Foram. Res., 1928, p. 284. 
Nummulites (part) HANTKEN, 1876 (not Lamarck). 

Genotype, by designation.—Pellatispira douvillei Boussac. 

Test planispiral, bilaterally symmetrical, the earliest coil with the 
chambers close coiled, later ones loosely coiled with a mass of shell 
material between, separating the coils; lateral walls with pillars, 
appearing as bosses at the surface. 

Tertiary. 

Genus BACULOGYPSINA Sacco, 1893 


Baculogypsina Sacco, Bull. Soc. Belg. Géol., vol. 7, 1893, p. 206.—CusH- 
MAN, Special Publ. No. 1, Cushman Lab. Foram. Res., 1928, p. 284. 
Orbitolina PARKER and JONES, 1860 (not a’Orbigny). 
Tinoporus of AurHors (not Montfort). 
Genotype, by designation —Orbitolina sphaerulaia Parker and Jones. 
Test in the early stages like Calcarina, very early developing four or 
more large spines which increase in size independent of the chambers, 
chambers quickly covering the whole surface, supplementary skeleton 
well developed, consisting of pillars at the angles of the chambers 
ending in rounded bosses at the surface and connected with sur- 
rounding ones by radial connecting rods giving a reticulate appearance 
to the test. 
Tertiary and Recent. Living only in the Indo-Pacific. 


Genus ARNAUDIELLA H. Douvillé, 1907 


Arneudiella H. Douvitit, Bull. Soc. Géol. France, sér. 4, vol. 6, 1907, 
p. 599.—CusHMan, Special Publ. No. 1, Cushman Lab. Foram. Res., 
1928, p. 285. 
Genoholotype—Arnaudiella grossouvre. H. Douvillé. 
Test lenticular, the early chambers involute, later ones compressed 
and somewhat evolute, supplementary thin-walled chambers devel- 
oped along the spiral; wall calcareous, perforate, with pillars. 


Eocene. 
Family 36. CYMBALOPORETTIDAE 


Test in the early stages trochoid, close to Discorbis, in the later 
development the chambers generally in annular series about the 
periphery; wall calcareous, perforate; apertures numerous, circular 
pores in the adult, variously arranged; in Tretomphalus pelagic in the 
adult. 

This family evidently developed from a form close to Discorbis, and 
has adopted the alternating annular series of chambers about the 
periphery with numerous apertures. In Tretomphalus, there is a 
very interesting adult development fitting the test for the pelagic 
life of the animal at this stage. See Earland, On Cymbalopora 
bulloides (d’Orbigny) and its internal structures.“ 


43 Journ. Quekett Micr. Club, ser. 2, vol. 8, No. 51, 1992, pp. 309-322, pl. 16. 
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Genus CYMBALOPORETTA Cushman, 1928 


Cymbaloporetta CusuMan, Contr. Cushman Lab. Foram. Res., vol. 4, 1928, 
p. 7; Special Publ. No. 1, Cushman Lab. Foram. Res., 1928, p. 285. 

Rotalia (part) D’ORBIGNY. 

Rosalina (part) of AurHoRs (not d’Orbigny). 

Cymbalopora of AutHoRS (not Hagenow). 


Genoholotype.—Rosalina squammosa d’Orbigny. 

Test conical, the early chambers trochoid, later ones in annular 
series separated somewhat from one another along the periphery, with 
depressions between radiating from the central umbilical area, the 
next series of chambers placed in these depressions and filling them; 
wall calcareous, coarsely perforate; aperture in the adult consisting 
of fine rounded pores along the ventral sides of the chamber. 

Cretaceous (?) to Recent. 


CYMBALOPORETTA SQUAMMOSA (d’Orbigny) 
Plate 16, figures 4 a—c 


Rotalia sgquammosa D’OrBieny, Ann. Sci. Nat., vol. 7, 1826, p. 272, No. 8. 

Rosalina squammosa D’OrBIGNY, in De la Sagra, Hist. Fis. Pol. Nat. Cuba, 
1839, ‘‘Foraminiféres,”’ p. 91, pl. 3, figs. 12-14. 

Cymbalopora squammosa CusHMAN, Publ. 311, Carnegie Instit., Washington, 
1922, p. 41, pl. 6, figs. 4-6. 

Cymbaloporetta squammosa CusHMAN, Contr. Cushman Lab. Foram. Res., 
vol. 4, 1928, p. 7; Special Publ. No. 1, Cushman Lab. Foram. Res., 1928, 
pl. 48, fig. 1; pl. 44, fig. 6. 

Rosalina poeyt D’ORrBIGNY, in De la Sagra, Hist. Fis. Pol. Nat. Cuba, 1839, 
“Foraminiféres,”’ p. 62, pl. 3, figs. 18-20. 

Cymbalopora poeyi CARPENTER, ParkeER, and Jonss, Introd. Foram., 1862, 
p. 215, pl. 13, figs. 10-12—Moenstvs, Beitr. Meeresfauna Insel Mauritius, 
1880, p. 97, pl. 10, figs. 1-5.—H. B. Brapy, Rep. Voy. Challenger, Zoology, 
vol. 9, 1884, p. 636, pl. 102, figs. 13 a-c—H. B. Brapy, Parker, and 
Jones, Trans. Zool. Soc. London, vol. 12, 1888, p. 226, pl. 46, fig. 12.— 
Eaaer, Abhandl. kén. bay. Akad. Wiss. Miinchen, Cl. II, vol. 18, 1893, 
p. 380, pl. 18, figs. 51, 52—Woopwarp, The Observer, vol. 4, 1893, p. 
176.—Cuarman, Proc. Zool. Soc. London, 1895, p. 39.—Sinvestri, Atti 
Accad. Sci. Acireale, vol. 7, 1896, p. 76.—Fx1nt, Ann. Rep’t. U. 8. Nat. 
Mus., 1897 (1899), p. 326, pl. 72, fig. 1—Cuapman, Journ. Linn. Soc. 
Zool., vol. 28, 1902, pp. 189, 208, 405.—Mu1ue17, Journ. Roy. Micr. Soc., 
1903, p. 696.—Dakx1n, Rep’t. Ceylon Pearl Oyster Fisheries, 1906, 
p. 238.—Baae, Proc. U. 8S. Nat. Mus., vol. 34, 1908, p. 156.—Sipz- 
Bottom, Mem. Proc. Manchester Lit. Philos. Soc., vol. 52, No. 13, 1908, p. 
10.—Scuvusert, Abhandl. k. k. geol. Reichs., vol. 20, pt. 4, 1911, p. 114.— 
Cusuman, Bull. 71, U. S. Nat. Mus., pt. 5, 1915, p. 24, pl. 10, fig. 1; 
pl. 14, fig. 5—Heron-AuLen and Earnanp, Trans. Zool. Soe. London, 
vol. 20, 1915, p. 687.—Sipesorrom, Journ. Roy. Micr. Soe., 1918, p. 251.— 
Cusuman, Publ. 213, Carnegie Instit., Washington, 1918, p. 289; Bull. 100, 
U.S. Nat. Mus., vol. 4, 1921, p. 308, pl. 59, figs. 2 a-c.—HrRron-ALLEN 
and Earuanp, British Antarctic Exped., Zoology, vol. 6, 1922, p. 198; 
Journ. Linn. Soc. Zool., vol. 35, 1924, p. 630. 


Cymbalopora poeyi, var. squammosa CHapMaN, Journ. Linn. Soe. Zool., vol. 
28, 1902, pp. 385, 405. 
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Test subconical, trochoid, dorsal side forming a cone, bluntly 
pointed, of variable height, ventral side flattened or very slightly 
concave, consisting usually of 6 or 7 chambers, of peculiar shape, 
widest at the outer border, thence contracted, widening again, and 
finally contracted again, tapering toward the center, where all are 
united; chambers separated by a definite depressed area; wall coarsely 
perforated on the dorsal side, on the ventral side the pores confined. 
to the middle of the chambers; aperture at the margin of the base 
of the last-formed chamber, the thin extensions of the inner end of the 
chamber often arch leaving large openings at either side into a central. 
umbilical cavity; color of the earlier portion reddish-brown, the later 
part white. 

Diameter up to 0.75 mm. 

This is one of the common and characteristic species of the West: 
Indian region, and its range extends to the Indo-Pacific and the: 
Mediterranean. The two names given by d’Orbigny were to dis- 
tinguish the higher spired forms from the lower ones. A study of 
abundant West Indian specimens seems to show that this difference- 
is one of degree only, and that there are all gradations in shape. 
The name sguammosa takes precedence as it is earlier both on page: 
and plate. 


Cymbaloporetta syuammosa—Material examined 























Cat Num- Depth | for 
ata- : ep om 
logue eolecven ae i Station Locality in | tem- Characler of | 4 bundance: 
No. C SUES fathoms | pera- 
mens aed 
Albatross; ° ’ ” Suen 
21821 | U.S.N.M. 1 | D2150___| 13 3445 N.; 812110 W.-_| 382 45.8 | wh. crs. s._.-| Rare. 
21822 | U.S.N.M.| 5 |\no3se __| 223500 N.; 842300 W.--| 463 | 45 | wh.co Common 
21823 | U.S.N.M. 3 Si 2 ces Se eae 5 
21824 ve Ba D2358__-| 201900 N.; 870330 W-.-.| 222 |__..-- fne. wh. co__| Few. 
21825 ».N.M. 10 S 
21826 | U.S.N.M. 9 |fD2388_--| 29 24 30 INE} 8S: O00 Wiesel. cone | seas yls., bk. sp__| Abundant... 
21827 | U.S.N.M. 4 | D2629___| 23 4840 N.; 75 10 40 W_-_-.|1, 169 
21828) US Nese t oe 2 Off Government Cut, 30 
Miami Fla. 
13013 | J.A.C. Cee Off Fowey, Fla_--------- 55 
2783 | J.A.C. Si Goss see Dry Tortugas, Fla__--_-- 1 
2785 | J.A.C. 3 d 23 1 
2788 | J.A.C. 9 1 
2787 | J.A.C. 1 7 
2786 | J.A.C. 5 il 
2791 | J.A.C. 4 12 
2790 | J.A.C. 2 7 
2789 | J.A.C. 4 5.75 
2794 | J.A.C. 1 7 
2798 | J.A.C. 3 6 
2795 | J.A.C. 10+ 
2796 | J.A.C. 10+} 22 6 
2784 | J.A.C. 10+} 23 10.5 
2793 | J.A.C. 3 7 
2799 | J.A.C. 6 4.75 
2792 | J.A.C. 6 2 
2797 | J.A.C. Aa ADA ahs eee: GOs Leen eee ee 18 
102 iF ASC yor Ts) slp = SA Off Morro Castle, Havana|__.._---- 
| Harbor, Cuba. 
2800 | J.A.C. Quay ts. eee Bogue Ids., Montego Bay, 1 
| Jamaica. 
2801 | J.A.C. 2 ol eee ees Runaway Bay,Jamaica-_|__.__---- 
13014 | J.A.C. Dipl tee. ated Montego Bay, Jamaica--_-|_-------- 
13015 | J.A.C. nee ee Off Andros Ids., Ba- |__-..---- 
| hamas. | 
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d’Orbigny’s original specimens were from Martinique. It is very 
abundant on the north coast of Jamaica, and about the Florida Keys, 
and is widely distributed in the general West Indian region. Pacific 
and Mediterranean material seems to be identical with d’Orbigny’s 
species, but the following may be distinguished, and is probably 
specifically distinct. 


CYMBALOPORETTA BRADYI (Cushman) 


Cymbalopora poeyi (p’ORBIGNY), var., H. B. Brapy, Rep. Voy. Challenger, 
Zoology, vol. 9, 1884, p. 637, pl. 102, fig. 14—H. B. Brapy, Parker, and 
Jones, Trans. Zool. Soc., vol. 12, 1888, p. 226, pl. 46, fig. 12—Sinrsorrom, 
Mem. Proc. Manchester Lit. Philos. Soc., vol. 54, No. 16, 1910, p. 24. 

Cymbalopora poeyi RuumBLER, Zool. Jahrb., Abt. Syst., vol. 24, 1906, 
Dive, pLild; fig. 759: 

Cymbalopora poeyt (pD’ORBIGNY), var. bradyi CusuMAN, Bull. 71, U. S. Nat. 
Mus., pt. 5, 1915, p. 25, pl. 10, fig. 2; pl. 14, fig. 2; Bull. 100, vol. 4, 1921, 
p. 308. 


Cymbalopora bradyi CusuMaN, Publ. 342, Carnegie Instit., Washington, 1924, 
p. 34, pl. 10, figs. 2-4. 

Test with the chambers in a very flattened, irregular spire, nu- 
merous, as many as 10 or more in the last-formed whorl on the 
ventral side being visible; sutures distinct and slightly depressed; 
wall rather coarsely perforate. 

Diameter up to 0.90 mm. 

Brady, Parker, and Jones figure this form from the Abrohlos Bank 
off Brazil. It seems to be much more common in the Indo-Pacific 
than in the Atlantic. 


Genus CYMBALOPORELLA Cushman, 1927 


Cymbaloporella CusHMaNn, Contr. Cushman Lab. Foram. Res., vol. 3, 1927, 
p. 81; Special Publ. No. 1, Cushman Lab. Foram. Res., 1928, p. 288. 

Cymbalopora (part) of AUTHORS. 

Genoholotype.—Cymbalopora tabellaeformis H. B. Brady. 

Test compressed, the early chambers trochoid, later ones in annular 
series, those of each series somewhat alternating; wall calcareous, 
coarsely perforate; apertures in the adult consisting of a vertical 
series of small circular openings on the sides of the peripheral face of 
each chamber. 

Late Tertiary and Recent. Living only in the Indo-Pacific. 


Genus HALKYARDIA Heron-Allen and Earland, 1919 


Halkyardia HERON-ALLEN and EarLanp, Mem. Proc. Manchester Lit. Philos. 
Soc., vol. 62, 1917-18 (1919), p. 107.—Cusuman, Special Publ. No. 1,. 
Cushman Lab. Foram. Res., 1928, p. 288. 

Cymbalopora Lizsus, 1911 (not Hagenow). 

Genotype, by designation.—Cymbalopora radiata, var. minima Liebus. 
Test biconvex, early chambers trochoid, later ones in annular 
series extending ventrally to the umbilical area, the dorsal side of 
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earlier chambers somewhat hidden by a later covering of shell material, 
umbilical area filled by shell material with fine tubules, the exterior 
standing out as a rounded boss. 


Eocene. 
Genus TRETOMPHALUS Moebius, 1880 


Tretomphalus Morsivus, Foram. Insel Mauritius, 1880, p. 98.—CusHMan, 
Special Publ. No. 1, Cushman Lab. Foram. Res., 1928, p. 288. 

Rosalina (part) p’ORrBiIeny, 1839. 

Cymbalopora (part) of AurHors (not Hagenow). 


Genoholotype.—Rosalina bulloides d’Orbigny. 

Test free, early stages Discorbis-like in a flattened trochoid arrange- 
ment, later in some forms like Cymbalopora with alternating series of 
annular chambers; wall calcareous, perforate; in the adult developing 
a large semiglobular “‘float chamber,” an interior, entirely globular 
or lobed chamber with a valve-like opening inside the outer wall 
which is provided with numerous large rounded pores on the outer 
face, the test at this stage becoming pelagic. 


Recent. 
TRETOMPHALUS BULLOIDES (d’Orbigny) 


Plate 16, figures 5 a—c 


Rosalina bulloides p’ORBIGNY, in De la Sagra, Hist. Fis. Pol. Nat. Cuba, 
1839, ‘‘Foraminiféres,’”’ p. 104, pl. 3, figs. 2-5. 

Cymbalopora bulloides CARPENTER, PARKER, and Jones, Introd. Foram., 
1862, p. 216.—H. B. Brapy, Quart. Journ. Micr. Soc., vol. 19, 1879, p. 80; 
Rep. Voy Challenger, Zoology, vol. 9, 1884, p. 638, pl. 102, figs. 7-12, text 
figs. 20 a~c.—Eaaer, Abhandl. kén. bay. Akad. Wiss. Miinchen, Cl. II, 
vol. 18, 1893, p. 381, pl. 18, fig. 53—Woopwarp, The Observer, vol. 4, 
1893, p. 176.—CuHaApMAN, Proc. Zool. Soc. London, 1895, p. 39.— Murray, 
Nat. Sci., vol. 11, 1897, p. 20, fig. 3 (in text) —Cuapman, Journ. Linn. Soe. 
London, Zoology, vol. 28, 1902, pp. 189, 208, 405.—Earnanp, Journ. 
Quekett Mier. Club, ser. 2, vol. 8, 1902, p. 309, pl. 16, figs. 6-9— Ruum- 
BLER, Zool. Jahrb., Abt. Syst., vol. 24, 1906, p. 72.—SipEBotrom, Mem. 
Proc. Manchester Lit. Philos. Soc., vol. 52, No. 138, 1908, p. 10.—Prarcry, 
Trans. Roy. Soc. Edinburgh, vol. 49, 1914, p. 1040.—HERon—ALLEN and 
Earuanp, Trans. Zool. Soc. London, vol. 20, 1915, p. 688.—Hz#RoN- 
AuuEN, Philos. Trans., vol. 206, 1915, p. 252; et seq., pls. 16, 17 (part).— 
Heron-AuLLeNn and EarLanpD, British Antarctic Exped., Zoology, vol. 6, 
1922, p. 199. 

Tretomphalus bulloides Monsius, Beitr. Meeresfauna Insel Mauritius, 1880, 
p. 98, pl. 10, figs. 6-9.—Cusuman, Bull. 71, U. 8. Nat. Mus., pt. 5, 1915, 
p. 26, pl. 14, figs. 3, 4, fig. 29 (in text); Proc. U. S. Nat. Mus., vol. 59, 
1921, p. 58, pl. 13, fig..138; Publ. 311, Carnegie Instit., Washington, 1922, 
p. 42, figs. 2, 3 (in text); Publ. 342, 1924, p. 36, pl. 11, figs. 1-38.—CusHMAN 
and WICKENDEN, Proc. U. 8. Nat. Mus., vol. 75, art. 9, 1929, p. 12, pl. 5, 
figs. 2-4.—CusuMAN and Krtuett, Proc. U.S. Nat. Mus., vol. 75, art. 25, 
1929, p. 13. 

Discorbina bulloides Goiis, Kongl. Svensk. Vet. Akad. Handl., vol. 19, 1882, 
p. 106, pl. 8, figs. 262, 263. 
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Test free, subglobular; early chambers rotaliform, numerous, 
rather coarsely perforate, forming a cap to which is attached a large 
final ‘‘balloon-chamber,”’ subspherical, with coarse perforations on 
the ventral side, and within, a ‘‘float-chamber” with a single opening 
at the base, from which a tubular neck projects inward; color of the 
early chambers dark brown, the large chamber colorless. 

Diameter up to 0.40 mm. 

From the synonymy given above, it will be seen that there are 
many records for this species which apparently lives on the bottom 
or attached during its early stages, then develops the float-chamber 
and becomes free and pelagic. The empty test may float for a con- 
siderable time as Woodward records it from the south side of Cape 
Cod off Marthas Vineyard. I have not found it in any Albatross 
bottom samples from this region, but it is possible that it may be 
driven in as is the Gulf-weed, Physalia, and other typical Gulf- 
stream species with favorable winds. I have collected dozens of 
Physalia in Vineyard Sound under such conditions, and it may be 
that at such times tests of Tretomphalus may be brought in. Its 
typical habitat however is in tropical waters. In the Indo-Pacific 
it also occurs, and is accompanied by other species. 

Moebius (1880) has given an account, and figures of the structure 
of this species as have Karland (1902) and Heron-Allen (1915). In 
my Tortugas paper (1922) I have given a series of notes on the studies 
of this species at the Tortugas Laboratory which are copied here. 

d’Orbigny originally described this species as Rosalina bulloides in 
the Cuban monograph, his specimens being from Cuba and Haiti. 
By most authors it has been assigned to Cymbalopora, but Moebius 
in 1880 erected the genus Jretomphalus for this species, and in view 
of the structures revealed by later studies it seems best to use this 
name. The Cymbalopora millettii of Heron-Allen and LEarland 
should also be known as Tretomphalus millettii. These two species 
have had considerable attention from various authors, especially 
Moebius, Murray, Brady, Earland, and Heron-Allen. 

Tretomphalus bulloides occurs both as a pelagic species and as a 
bottom form. This fact has led to various theories concerning its 
life history. From what is known of the pelagic form, it undoubtedly 
becomes empty and sinks to the bottom. Whether or not all the 
bottom specimens may thus be accounted for can not be stated with 
any degree of certainty. Itseems possible that the enlarged “‘balloon- 
chamber” is developed from a bottom-living form, as many species 
adapted to a pelagic life develop a more or less inflated final chamber 
with large pores. These evidently allow free passage of the proto- 
plasm, which, being extended and containing gases, floats the test 
without difficulty. Sir John Murray, while on the Challenger, ob- 
served living specimens of Tretomphalus bulloides, filled with ‘‘flagelli 
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spores (?)’’ which were then noted and have since been referred to 
by various authors. These had small bodies at one side which took 
stain more freely than the general mass. 

In the tow-nets in the work at the Tortugas I frequently took 
Tretomphalus bulloides at the surface, especially in the open waters 
off Loggerhead Key. Some of these had the ‘‘float-chamber”’ con- 
taining a large air (?) bubble about half the diameter of the test. 
Murray also noted this in his fresh material. In these pelagic 
specimens there were often swarms of what were apparently zoo- 
spores, capable of rapid movement, but showing no flagellae or cilia, 
so far as could be observed. It was suggested by Earland that these 
might be discharged and on rupture of the ‘‘balloon-chamber” the 
upper rotaliform portion might settle down to the bottom again and 
live on as Discorbis or as Cymbalopora poeyi. My own observations 
would tend to disprove this, for in all the specimens observed no 
protoplasmic mass was left in the rotaliform portion, this also being 
filled with zoospores, as was shown by crushing this part when none 
were observed in the ‘“‘float-chamber.’’ On crushing such specimens, 
numbers of zoospores came from the smaller chambers of the rotali- 
form portion, but no undifferentiated protoplasm. Murray has al- 
ready noted that none of his pelagic specimens contained the ordinary 
form of protoplasm seen in the other foraminifera. These zoospores 
are so minute (0.001 to 0.0015 mm.) that they could easily pass 
through the pores of the spherical ‘‘balloon-chamber” and to it 
from any part of the rotaliform portion through the apertures of the 
early chambers. 

In connection with this, another very interesting fact was noted in 
regard to the coloration of the initial portion of the test. It has 
been assumed by most writers that the color of the test in certain of 
the Rotaliidae, for example in Discorbis, was due to the contained 
protoplasm. JI had supposed that the specimens with deep color 
were specimens in the living condition when taken. Heron-Allen 
makes a similar note“ in speaking of Tretomphalus bulloides as follows: 

‘““The color varies from pure white to a deep brown, owing to the 
contained protoplasm, which is frequently as dark as in Discorbina 
mediterranensis (d’Orbigny) and therefore of that group.” 


Tretomphalus bulloides—Material examined 











Num- Depth Bot Bhutesar 
Cat. | Collection | ber of . . in aracter 0 
in c speci- Station Locality fath- oe bottom Abundance 
mens Ooms | ture 
Albatross)| Sony” oA ems 
21829 | U.S.N.M. 10 fs 
21830 | U.S.N.M. 9 \p2352 22 35 00 N.; 84 23 00 W__- 463 45 | wh. co___.-- Abundant. 
21831 | U.S.N.M. 2 | D2761 15 39 00S.; 88 32 54 W_._| 818 39 | pter. oz-_-.- Rare. 
12931 WAC. Bh | pee ee Berta see ee eee eS en Do. 


44 Philos. Trans. vol., 26, 1915, p. 257, footnote, p. 257. 
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In crushing specimens which had a series of dark brown chambers 
in the rotaliform portion, I found a thin, nearly transparent brown 
lining that could be separated from the interior of these chambers, 
after which they were white. This lining seemed structureless, sug- 
gesting a chitinous character, and appeared to be the source of the 
color in the chambers. The specimens had been dried and the lining 
was of uniform character and thickness, and could scarcely have been 
dried protoplasm. It may be suggested that a similar condition 
should be looked for in other colored Rotaliidae, especially where the 
early chambers only are colored. 

When the “‘float-chamber’”’ was removed the under side of the rotali- 
form portion had an appearance very different from even the small 
specimens of Cymbalopora poeyi. The suggestion that Tretomphalus 
bulloides is a stage of Cymbalopora, or of Planorbulina, or of Discorbis,. 
does not seem to hold in the Tortugas region. All the pelagic speci- 
mens of Tretomphalus bulloides were much smaller than those of 
Cymbalopora poeyi, and had a different shape and general character. 
The ventral side does resemble that of Cymbalopora poeyi, but only 
in a general way. It may be that these small forms are all megalo- 
spheric and are thus producing the sexual zoospores for the formation 
of the microspheric generation, but no specimens referable to the 
latter were found in the tow-nets during my stay at the Tortugas. 

A peculiar character of the pores of the test was noted. The early 
chambers have comparatively large pores, which increase in numbers 
but decrease in size in the succeeding chambers until in the “balloon- 
chamber” they are very fine, except for the large pores at the base. 

Families 37, 38, and 39 are already discussed in part 7. 


Family 40. GLOBOROTALIIDAE 


Test in the early stages trochoid, the chambers with a rough, 
cancellated exterior and often spinose, in the adult resuming the 
ancestral rotalid form or becoming annular, but often retaining the 
rough, spinose surface; aperture typically opening into the umbilical 
area, the older species often retaining the covering above the umbil- 
ical area, and traces of it appear in the living forms; largely pelagic. 

This family evidently represents a return to the rotalid ancestry 
of Globigerina, that of a Discorbis-like test. 

The compressed forms seen in many of the species of this family 
have been included in the Globigerinidae, and some of those which 
have been referred to Pulvinulina in the literature do not fit at all 
the forms now included under Eponides. The pelagic habit of many 
of these species, and their association with the Globigerinidae in 
both Recent and fossil Globigerina marls and oozes, show their close 
relationship. By reversion to the ancestral form this group helps to 
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make clear the fact that the Globigerinidae have developed from the 
Rotaliidae as a specialized group adapting themselves to a pelagic 
condition. In Cycloloculina, there is developed the annular form 
which in its apertural characters allies it more or less closely to 
Orbulina, and by its spinose condition to the others of the Globoro- 
talidae. Sherbornina is apparently close to Cycloloculina. 


KEY TO THE GENERA 


I. Test trochoid throughout. 


A. Periphery truncate, usually with a double keel________ Globotruncana 

B. Periphery acute or rounded, with a single keel_________-_ Globorotalia 
II. Test becoming annular. 

AwziA single layer of chainbersep > a5 eweere o- ee De de Cycloloculina 

B. Chamberlets on the flattened surface_____.__._._-_------- Sherbornina 


Genus GLOBOTRUNCANA Cushman, 1927 


Globotruncana CusHMaAN, Contr. Cushman Lab. Foram. Res., vol. 3, 1927, 
p. 91; Special Publ. No. 1, Cushman Lab. Foram. Res., 1928, p. 311. 

Rosalina (part) of AUTHORs. 

Discorbina (part) of AUTHORS. 

Globigerina (part) of AUTHORS. 

Rotalia (part) of AUTHORs. 

Pulvinulina (part) of AUTHORS. 

Genoholotype.—Pulvinulina arca Cushman. 

Test trochoid in the young the chambers usually globose, rough 
and cancellated, the adult usually much compressed, the dorsal and 
ventral sides either flat or convex, ventral side sometimes slightly 
concave, the periphery truncate, usually with a double keel on the 
dorsal and ventral sides; aperture on the ventral side, often in well 
preserved specimens with a thin plate-like structure over the umbi- 
lical area; apparently pelagic in part. 

Upper Cretaceous to Recent. 


GLOBOTRUNCANA LINNAEANA (d’Orbigny) 


Rosalina linnaeana v’OrsBIGNY, in De la Sagra, Hist. Fis. Pol. Nat. Cuba, 
1839, ‘‘Foraminiféres,’”’ p. 101, pl. 5, figs. 10-12. 

This species is described as excessively rare in shore sands of Cuba. 
No similar specimens have occurred in all my shallow water collec- 
tions from the West Indies nor have specimens been found in any of 
the many Albatross dredgings from this same region. Its resemblance 
to the Upper Cretaceous species of this genus leads one to the con- 
clusion that it may have been derived from Cretaceous sediments. 

Some of the specimens now found living in the Indo-Pacific may 
possibly belong in this genus, but there seems to be no Jiving repre- 
sentative in the western Pacific. 
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Genus GLOBOROTALIA Cushman, 1927 


Globorotalia CusuMan, Contr. Cushman Lab. Foram. Res., vol. 3, 1927, 
p. 91; Special Publ. No. 1, Cushman Lab. Foram. Res., 1928, p. 312. 

Rotalia (part) of AuTHORs. 

Rotalina (part) of AuTHORs. 

Planulina (part) of AuTHoRs. 

Pulvinulina (part) of AUTHORS. 


-Genoholotype.—Pulvinulina menardii, var. tumida H. B. Brady. 

Test trochoid, the earliest chambers often like Globigerina, with a 
rough cancellated exterior, biconvex, on the dorsal side more or Jess 
flattened with the ventral side strongly convex; wall calcareous 
perforate, frequently spinose in whole or in restricted areas; aperture 
large, opening into the umbilicus which is either open or partially 
covered by a lip. 

Upper Cretaceous to Recent. os j 

This genus is derived from the Globigerinidae, and like many of the 
members of that family seems to be adapted to pelagic conditions as 
were many of the fossil species. 


GLOBOROTALIA MENARDI (d’Orbigny) 


Plate 17, figures 1 a—c 


Rotalia menardit p’OrBIGNY, Ann. Sci. Nat., vol. 7, 1826, p. 273, No. 26; 
Modéles No. 10. 

Pulvinulina repanda, var. menardit Parker and Jones, Philos. Trans., 
vol. 155, 1865, p. 394, pl. 16, figs. 35-37. 

Pulvinulina menardii OwEn, Journ. Linn. Soc. Zool., vol. 9, 1867, p. 148, 
pl. 5, fig. 16—Tuomson, Proc. Roy. Soc., vol. 23, 1875, p. 37, pl. 3, figs. 
1, 2; Rep. Voy. Challenger, 1877, p. 218, figs. 48 a, b—Brorck, Bull. Soc. 
Etude Sci. Nat. Nimes, 6 Annes, 1878, p. 20.—Goiis, Kongl. Svensk. Vet. 
Akad. Handl., vol. 19, No. 4, 1882, p. 112, pl. 8, figs. 289-295.—H. B. 
Brapy, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 690, pl. 103, figs. 1, 
2.—BaLKWILL and Wriacut, Trans. Roy. Irish Acad., vol. 28, Sci., 1885, 
p. 351.—Matacoul, Boll. Soc. Geol. Ital., vol. 6, 1887, p. 523, pl. 13, 
fig. 10 —H. B. Brapy, Parker, and Jongs, Trans. Zool. Soc., vol. 12, 1888, 
p. 228, pl. 46, fig. 3—H. B. Brapy, Quart. Journ. Geol. Soc., vol. 44, 1888, 
p. 10—Woopwarp, The Observer, vol. 4, 1893, p. 177—Eacrr, Abhandl. 
kén. bay. Akad. Wiss. Miinchen, Cl. II, vol. 18, 1893, p. 411, pl. 17, figs. 
1-3, 7-12.—-Cuarman, Proc. Zool. Soc. London, 1895, p. 42.—Gois, Bull. 
Mus. Comp. Zoél., vol. 29, 1896, p. 75.—Burrows and Houuanp, Proc. 
Geol. Assoc., vol. 15, 1897, p. 48, pl. 2, fig. 22—F int, Ann. Rep’t. U. S. 
Nat. Mus., 1897 (1899), p. 329, pl. 73, fig. 3—Kiarmr, Rep’t. Norwegian 
Fish. and Mar. Invest., vol. 1, No. 7, 1900, p. 47.—Ruumsier, Nordische 
Plankton, pt. 14, Foraminiferen, 1901, p. 14, figs. 6-8 (in text). —Forna- 
sint, Mem. Accad. Sci. Istit. Bologna, ser. 5, vol. 10, 1902, p. 58, fig. 55 
(in text) —CHapmMan, Journ. Linn. Soc. Zool., vol. 28, 1902, p. 406.— 
Lizsus, Jahrb. geol. k. k. Reichsanst., vol. 52, 1903, p. 99.— MILLET T, 
Journ. Roy. Micr. Soc., 1904, p. 499.—Earuanp, Journ. Quekett Micr. 
Club, 1905, p. 227.—Dakxin, Rep’t. Pearl Oyster Fisheries Ceylon, 1906, 
p. 239.—Baae, Proc. U. S. Nat. Mus., vol. 34, 1908, p. 162.—HxrRon- 
ALLEN and EarLanp, Journ. Roy. Micr. Soc., 1909, p. 685.—CHAPMAN, 
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Journ. Linn. Soc. Zool., vol. 30, 1910, p. 422—Scuusert, Abhandl. k. k. 
Geol. Reichsanst., vol. 20, 1911, p. 110, pl. 1, fig. 2; pl. 5, fig. 1M.— 
Heron-ALLeEN and Earuanp, Trans. Zool. Soc. London, vol. 20, 1915, 
p. 715.—CusuMan, Bull. 71, U. S. Nat. Mus., pt. 5, 1915, p. 54, pl. 22, 
fig. 2—Hrron-ALLEN and Earuanp, Journ. Roy. Micr. Soc., 1916, 
p. 51.—Cusuman, Bull. 103, U.S. Nat. Mus., 1918, p. 71, pl. 25, figs. 2, 3; 
Bull. 676, U. S. Geol. Surv., 1918, p. 65, pl. 22, fig. 1 a-c—SipEBoTTom, 
Journ. Roy. Micr. Soc., 1918, p. 259—Cusuman, Bull. 100, U. S. Nat. 
Mus., vol. 4, 1921, p. 333, pl. 66, figs. 1 a-c; Publ. 311, Carnegie Instit. 
Washington, 1922, p. 50, pl. 8, figs. 3, 4; U.S. Geol. Surv., Prof. Paper 133, 
1923, p. 45—Kocu, Ber. Schweiz. Pal. Ges., vol. 18, 1923, p. 356.— 
Hanzawa, Jap. Journ. Geol. Pal., vol 4, 1925 (1926), p. 44—YaBeE and 
Hanzawa, Jap. Journ. Geol. Pal., vol. 4, 1925 (1926), p. 52.—NvutTTa..L, 
Quart. Journ. Geol. Soe., vol. 84, 1928, p. 101, pl. 7, fig. 20. 

Globorotalia menardii CusHMAN, Bull. Scripps Instit. Oceanography, Tech. 
Ser., vol. 1, No. 10, 1927, p. 175.—CusumMan and WICKENDEN, Proc. 
U. S. Nat. Mus., vol. 75, art. 9, 1929, p. 13, pl. 6, figs. 2 a-—c. 

Rotalina cultrata BatLEy, Smithsonian Contrib., vol. 2, art. 8, 1851, p. 11, 
pl., figs. 14-16. 

Pulvinulina menardii, var. cultrata BrorcKx, Ann. Soc. Belg. Micr., vol. 2, 
1876, p. 141, pl. 3, figs. 18, 15. 

Rotalina canariensis D’ORBIGNY, in Barker-Webb and Berthelot, Hist. Nat. 
Iles Canaries, vol. 2, pt. 2, ‘‘Foraminiféres,’”’ 1839, p. 130, pl. 1, figs. 
34-36. 


Test plano-convex, compressed, dorsal side slightly convex, ventral 
side flat or somewhat concave, umbilicate, peripheral margin thin, 
slightly lobulated, carinate; chambers usually six in the last-formed 
coil; sutures somewhat depressed, especially below, on the dorsal 
side limbate and curved, ventrally simply depressed, straight, in a 
radial position; wall usually smooth and punctate, but sometimes 
slightly granular; aperture a rather well-developed opening at the 
umbilical end of the chamber, with a projecting valvular lip. 

This is a very abundant species of Globigerina-ooze of the western 
Atlantic. There seems to be a maximum size reached by this species 
in the Caribbean, and northward and southward the specimens are 
smaller.*® 

This species occurs in the later Tertiary of the coastal plain of the 
United States and elsewhere. It is related to Globorotalia mem- 
branacea (Ehrenberg) which was widely distributed in the Globigerina- 
ooze of the Upper Cretaceous of widely separated regions. 


45 See Cushman and Harris, The Significance of Relative Measurements in the Study of Foraminifera, 
Contr. Cushman Lab. Foram. Res., vol. 2, pt. 4, 1927, p. 92. 
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Bot- 
Num- Depth 
Cata- . . tom 
Collection |ber of . : in Character of 

mene ne speci- Station Locality fath- a bottom |Abundance 

= mens oms a 

| 
Albatross ° , a” ° , ws 

20957 | U.S.N.M.} 2 D2003_--_- 37 16 30 N.; 74 20 36 W__ CA eS eee Sa Rare. 
20958 | U.S.N.M.} 10+ | D2018_____ 37 12 22 N.; 74 2004 W__| 788} 39 Hes _!/ 3. Abundant. 
20959 | U.S.N.M.} 10+ | D2034____- 39 27 10 N.; 69 56 20 W__| 1346 | 38 glob. oz_--_-- Do. 
20960 | U.S.N.M.] 4 DS 30: 26 16 N.; 70:02 37 W2-). (1362. [2222.- glob. oz_---- Few. 
20961 | U.S.N.M.] 4 D2036____- 38 52 40 N.; 69 24 40 W__| 1735 | 38 glob. 0z.- £-| “Do. 
20962 | U.S.N.M.| 10+ | D2037____- 38 53 00 N.; 69 23 30 W__| 1731 | 38 glob. iow. =- Abundant. 
20963 | U.S.N.M.} 10+ | D2038____- 38 30 30 N.; 69 08 25 W__} 2033 |_--__- glob. oz__--- Do. 
20964 | U.S.N.M.| 10+ | D2039_____ 38 19 26 N.; 68 20 20 W__ BDO: aaa glob-.07 =. 24 Do. 
20965 | U.S.N.M.] 10+ | D2041_____ 39 22 50 N.; 68 25 00 W__| 1608 | 38 Elob..ov.===" Do. 
20966 | U.S.N.M.| 10+ | D2042_____ 39 33 00 N.; 68 26 45 W__| 1555 | 38.5 | glob. oz__--_ Do. 
20967 | U.S.N.M.| 10+ | D2042_____ 39 33 00 N.; 68 26 45 W__| 1555 | 38.5 | glob. oz___-- Do. 
20968 | U.S.N.M.| 10+ | D2050____- 39 42 50 N.; 69 21 20 W__| 1050 | 44.5 | glob. oz_---- Do. 
20969 | U.S.N.M.| 10+ | D2052_____ 39 40 05 N.; 69 21 25 W__} 1098 | 45 glob. oz__-_-- Do. 
20970 | U.S.N.M.| 10+ | D2097____- 312565200 N53 70! 57 30) We} - 101742 glob. oz_.--- Do. 
20971 | U.S.N.M.| 10+ | D2099__-_- 37 12 20 N.; 69 39 00 W__} 2949 j______ glob. oz.---- Do. 
20972 | U.S.N.M.| 10+ | D2105____- 37 50 00 N.; 73 03 50 W__| 1395} 41 glob. oz_---- Do. 
20973 | U.S.N.M.| 10+ | D2106____- 37 41 20 N.; 73 03 20 W__| 1497 | 42.5 | glob. oz_---- Do. 
20974 | U.S.N.M.| 104+ | D2117__--- 15 24 20 N.; 63 31 30 W__ 683 | 39.8 | yl.m., fne.s_ Do. 
20975 | U.S.N.M.| 10+ | D2140__-_- 17 36 10 N.; 76 46 05 W__ 9662 3974 ).-S2 t= 2 eee Do. 
20976 | U.S.N.M.| 10+ | D2144____- 9 49 00 N.; 79 31 30 W_- 806.) 2224.2 gni m2. = Do. 
20977 | U.S.N.M.| 10+ | D2150___-- 13 34 45 N.; 81 21 10 W__ 382 | 45.8 | nh. ers. s_--- Do. 
20978 | U.S.N.M.| 4 ID2160-3e— 23 10 31 N.; 82 20 37 W_- S67 ee CO Sse Few. 
20979 | U.S.N.M.| 10+ | D2189____- 39 49 30 N.; 70 26 00 W__| 600 39.7 | gn. m., s__-.| Abundant. 
20980 | U.S.N.M.| 10+ | D2192___-- 39 46 30 N.; 70 14 45 W__| 1060 | 38.6 | gy. oz__----- Do. 
20981 | U.S.N.M.} 10+ | D2205__--- 39°35 009N 718 45 Wl 1073))38.-1| zyo 0z----——- Do. 
20982 | U.S.N.M.| 10+ | D2208_-_-_-_- 39033 00 IN - 5071-16. 15 Wile 1178.38. 451) pn ose Do. 
20983 | U.S.N.M.| 3 W2712) 2s" 39 59 30 N.; 70 30 45 W__ 428 | 40 gpm. 5f.-- Rare. 
20984 | U.S.N.M.} 10+ | D2217_--_- 39 47 20 N.; 69 31 15 W_- 924.)..38. 1.) fy. mMas2=--= Abundant. 
20985 | U.S.N.M.| 10+ | D2224____- 36 16 30 N.; 68 21 00 W__|} 2574 | 36.8 | glob. oz__--- Do. 
20986 | U.S.N.M.| 10+ | D2225___-_- 36 05 30 N.; 69 51 45 W__| 2512 | 36.7 | yl. oz__----- Do 
20987 | U.S.N.M.| 10+ | D2226____- 37 00 00 N.; 71 54 00 W__| 2045 | 36.8 | glob. oz_---- Do 
20988 | U.S.N.M.| 10+ | D2234____- 39 09 00 N.; 72 03 15 W_- 810 } 38.6 | gn. M___---- Do. 
20989 | U.S.N.M.|} 10+ | D2262___-- 39 54 45 N.; 69 29 45 W__ 250 | 41.6 | gn. m., S_--- Do. 
20990 | U.S.N.M.} 10+ | D2312___-- 32 54 00 N.; 77 53 30 W_. 88 | 57.8 | ers. s.,bk. sp- Do. 
20991 | U.S.N.M.| 10+ | D23813___-- 32 53 00 N.; 77 53 00 W_- 99 | 57.2 ers.s.,bk. sp- Do 
20992 | US.N.M.| 4 D2si4 sn 32 43 00 N.; 77 51 00 W__ 159 | 47.4 | ers.s.,bk.sp_| Few. 
20993 | U.S.N.M.| 10+ | D2335____- SBaLOLSON ING: 82.20 EN | l 2O8s | eet i ee et Abundant. 
20994 | U.S.N.M.| 10+ | D2352____- 22 35 00 N.; 84 23 00 W__ 463 | 45 wht, cos 2224 Do. 
20995 | U.S.N.M.| 8 235222 22 35 00 N.; 84 23 00 W__ 463 | 45 Wihteco 2 =-=- Do. 
20996 | U.S.N.M.| 3 D235 = = 20 56 48 N.; 86 27 00 W_- 399 ieee yl. oz_..----| Rare: 
20997 | U.S.N.M.| 10+ | D2358_-_--_- 20 19 00 N.; 87 03 30 W_. a ee fne. wh. co--| Abundant. 
21832 | U.S.N.M. p23 29 07 30 N.; 88 08 00 W_- 210 | 67 PY TS. see Common. 
20998 | U.S.N.M.} 10+ | D2381___-- 28'05 GORNI8 7. 5605 We | 6..1330 joe. lt. br. m____| Abundant. 
20999 | U.S.N.M. | 10+ | D2382____- 28 19 45 N.; 88 01 30 W_-_| 1255 | 39.6 } gy. m_-__---- Do. 
21000 | U.'S.N.M.| 7 D2388_ __-- 29 24 30 N.; 88 01 00 W_- Sor jae ee ss yl. s., bk. sp-| Common. 
21001 | U.S.N.M. | 10+ | D2392____- 28 47 30 N.; 87 27 00 W_- 724 | 40.7 | br. gy. m___.| Abundant. 
21002 | U.S.N.M.| 10+ | D2393____- 28 33 00 N.; 87 14 30 W__| 525] 41.1] lt. gy.m_--_| Do. 
21003 | U.S.N.M.| 10+ | D2394____- 28 38 30 N.; 87 02 00 W_- 420 | 41.8 | gn. m_------ Do 
21004 | U.S.N.M.} 10+ | D2395__-_-_- 28 36 15 N.; 86 50 00 Wi2e} BA | 4450 | Sy. mm Do. 
21005 | U.S.N.M.}| 10+ | D2398__--- 28 45 00 N.; 86 26 00 W__| 227) 48.6 | gy. m_-_---- Do. 
21006 | U.S.N.M.|} 10+ | D2399_-_-_-_- 28 44 00 N.; 86 18 00 W__ 1963)" 57.6) sey. mM. 2 Do. 
21007 | U.S.N.M.| 10+ | D2400_---- 28 41 00 N.; 86 07 00 W_- 1690 | Se yee cao Do. 
21008 | U.S.N.M.| 10+ | D2416__--- 31 26 00 N.; 79 07 00 W_.| 276 53.8] co., brk.sh__} Do. 
21009 | U.S.N.M. | 10 D280 2223 40 53 30 N.; 66 24 00 W__| 956 | 38.4 | gy. oz_------ Common.. 
21010 | U.S.N.M.| 10+ | D2542____- 40 00 15 N.; 70 42 20 W_- 129 | 47.2 | s., brk. sh_--| Abundant. 
21011 | U.S.N.M.| 10+ | D2550_---- 39 44 30 N.; 70 30 45 W__| 1081 | 38.5 | br. m_-_---- Do. 
21012 | U.S.N.M.| 10+ | D2562___-_- S9Miba0 INS 2 oo 00 Wit -94345 Sid) | By. One s—- > Do. 
21013 | U.S.N.M.| 10+ | D2563____- 39 18 30 N.; 11 23.30 W__| 1422 | 37.4 | gy. oz-_----- Do. 
21014 | U.S.N.M.| 10+ | D2564_____ 39-22) 00 UN 7128030) Wel 1390"| Siso7) Gyo 0Z-s-—5 == Do. 
21015 | U.S.N.M.| 10+ | D2568____- 39 15 00 N.; 68 08 00 W__| 1781 | 36.9 | gy. oz_------ Do. 
21016 |! U.S.N.M.| 3 D2 i0t== 39 54 00 N.; 67 05 30 W__' 1813 | 36.8 glob. oz_---- Rare. 
21017 | U.S.N.M.| 10+ | D2573__--- 40 34 18 N.; 66 09 00 W__| 1742 | 37.3 | gy. m., s.__--| Abundant. 
21018 | U.S.N.M.| 5 D2biaees=— 40 34 18 N.; 66 09 00 W__| 1742 | 37.3 | gy. m., s__-- Do. 
21019 | U.S.N.M.| 10+ | D2585__--- 39 08 30 N.; 721700 W__| 542] 39 dk. gy.m_-.| Do. 
21020 | U.S.N.M.| 10+ | D2536__--- 39 02 40 N.; 72 40 00 W_- 328 | 40.2 | dk. gy. m_-- Do. 
21021 | U.S.N.M.|} 10+ | D2614__-_- 34 09 00 N.; 76 02 00 W__ 168' | -2-2 gy.s., bk. sp_ Do. 
21022 | U.S.N.M.| 5 D2639____- 25 04 50 N.; 80 15 10 W_- DG) bee CO..S. | ew: 
21023 | U.S.N.M. 1 30 N.; 80 10 00 W_- 60 | 69:2 | co. s4.----2-2 Abundant. 
21024 | U.S.N.M. 0 00 N.; 80 00 00 W_- 193) | 4324 ney SoS. = Do. 
21025 | U.S.N.M. 2 00 N.; 78 42 00 W_- 5094502) | br: for.2-5--2 Common. 
21026 | U.S.N.M. 0 00 N.; 78 46 00 W__ 504:|45.:7 |-ylt fon---=-~- Do. 
21027 | U.S.N.M. 8 30 N.; 79 38 30 W.- 294 | 46.3 | gy.s.,dd. co__| Abundant. 
21028 | U.S.N.M. 9 00 N.;76 50 30 W__| 478 | 39.3 | gn. m___---- Do. 
21029 | U.S.N.M. 0 00 N.; 76 40 30 W_- 731 | 38.7 | H. gy. oz_.-- Do 
21030 | U.S.N.M. 0 00 N.; 76 40 30 W-_-| 782 | 38.6 | H. gy. oz..--| Common. 
21031 | U S.N.M. S30 N60 Su ad WN se] Skee foo sco gy. oz., for__| Few. 
21032 | U.S.N.M. 0 00 N.; 70 08 30 W_-_| 1859 |_----- Dr. 0%ss=o--- Abundant. 
21033 | U.S.N.M. 200) Nes Oia, BOW 2 |) 1825.1 sen = br. oz_------| Common. 
21034 | U.S.N.M.1! 10+ | D2716__--- 38 29 30 N.; 70 57 00 W-..| 1631 |_------ br oz., for...! Abundant. 
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Globorotalia menardii—Material examined—Continued 


Num{ 


Cata- . 
logue Coaction ber of Station 
No. ° speci- 

mens 

Albatross 

21035 | U.S.N.M.}] 9 Dag a 
21036 | U.S.N.M.| 10+ | D2748__--- 
21037 | U.S.N.M.} 10+ | D2751_---- 
21038 | U.S.N.M.|} 10+ | D2754___-- 
21039 | U.S.N.M.| 10+ | D2756___-_- 
21040 | U.S.N.M.| 10 D260 2ete 
21041 | U.S.N.M.| 2 DiGi seeee 
21042 | U.S.N.M.} 2 D2 763 
13017 J.A.C, fii pa eee 2S Set 
218333170 SIN; Maal J0-4= |b = 2 scene 
13016 TAG; ih | A eee a ee 
21834\7U-S.N, Mad 104- | 232-2 2822 
13022 JAALC, ihe, Ve 22 Se 2 ayes 
218360 (OCS.N Meal Gite | - Se Rene Seg 
13021 JoALC. (ee = 2 Tee 
13020 J.A.C, Bye eR aes 
13019 J.A.C, Saly it See rakes | 
13018 J.A.C. AV |) ae ae See 
DISS6ROSS INE VE.) 9) ie ae eee See 
21837 | U.S.N.M. eee 
QUSSSs UO ES-NE MeL Osta (bg eee soe 
21839 WAL SUING Mi ..| a) Ay |e 8 eS 
DISA et SU Se Nell. hes Liem |e een PD 
21841 | U.S.N.M. Sarg | 4 a See 
218425140) SENG IVE ears |E ae See Soe eRe 
21843 | U.S.N.M. | 10+ 
21844 | U.S.N.M.| 1 
13023 JAC; 10+ 
13024 JTALCe 6 
13025 J.A.C. 8 
13026 JHA. C: ie 
21845 | U.S.N.M. | 10+ 
21846 | U.S.N.M.| 5 
DTSA Tali SoBe IVL-# |p Giro) | ae ee See | 
QI848) WATS INV | ai Siene | eed. teen 
13139 TALC. Bo |e Ace a ee 
3059 TALC! 2 Sia Se 














Depth] tom 
Locality wa tem- 
fath- pera 
ODIs ttre 
° , wr e , “ur 

37 34 30 N.; 73 58 00 W_-| 811 | 38.2 
39 31 00 N.; 71 14 30 W_-| 1163 | 37.8 

16 54 00 N.; 63 12 00 W_- 687 | 40 

11 40 00 N.; 58 33 00 W__| 880 | 38 
3 22 00 S.; 37 49 00 W--| 417 | 40.5 
12 07 00 S.; 37 17 00 W-_-| 1019 | 39.5 

15 39 00 S.; 38 32 54 W-- 818 | 39 
24 17 00 S.; 42 48 30 W_- 671 | 37.9 
Off Marthas Vineyard, 100 G2e22_ 

Mass. 

Off Ragged Reef, Fla_-_-- {fi CEE 
Off Ragged Key, Fla__-_-- 7 UA) ES Ee 
Off Ragged Reef, Fla____ 75. Nee ee 
Off reese Key, Bla: iB eat 
Ly SA ee A gh es 80 pees 
Off Faas Reef, Fla_--- 85 dees 
Off ee Key, Fla cath spd ee es eA 
BE Se ee ge. BG 2 es 
Oft mare Reef, Fla___---- 40 (ys 
Off Ajax Reef, Fla_-_---- 40 un ceare 
Off eect Key, Hay ta Ss 50) jae 
Mer 1 Se Bees 2 58.7 
of Gov Cut, Miami, 30 (ee ee 
3. Syd _ Sen EA ih Hat Sa LOO | secret 
Off Boi, Fowey, Fla_---- 22, eee 
Go) 22 te De BOs 40) /Sioeys. 
[oe hes 4 Osep. | 2 Gaye At 34 Belew 45 peers: 
Le he eee Ee AG) ee ee oe 45 pyre: 
ee ee | eek dow. th eb ae er 62) eee 
pe ce bgt hall Soe Oe Be Sete ae 5b wanes 
Ee eS aia sy Gat: 2222214 2as ee 55. | eees 
ee. 2 fe pd et) Os. PE rd 6 5 ett 60) | ses 
a ere Goi 24 ga Ut 2k An 70) qs 
gga ls ee 3 Base eete Denes -Oeaese See 
pis Se 0 65s 120; eee 
Off Key West, Fla_.--.-. 65) | eeeeee 
ies CY sea Gila he 18: |e 
Dry Tatars Rigas ak AL ae 





Character of 
bottom 


glob. 0 
gy. SD. - 
br; ca. 42 





pter. oz__---| R 


br. glob. oz_- 
yl. 





Abundance 


Common. 
Abundant. 


Abundant. 
Rare. 
Abundant. 
Do. 
Few. 
Common. 


Rare. 
Few. 


Abundant. 
Few. 


Common. 
Do. 

Rare. 

Abundant. 


Common. 
Abundant. 


GLOBOROTALIA MENARDII (d’Orbigny), var. FIMBRIATA (H. B. Brady) 


Plate 17, figures 2 a, b 


Pulvinulina menardii p’ORBIGNY, var. fimbriata H. B. Brapy, Rep. Voy. 
Challenger, Zoology, vol. 9, 1884, p. 691, pl. 103, figs. 3 a, b—Woop- 
WARD, The Observer, vol. 4, 1893, p. 177.—Eaemr, Abhandl. kén. bay. 


Akad. Wiss. 


Miinchen, 
Cuapman, Proc. Zool. 
Nat. Mus., 1897 (1899), p. 329, pl. 73, fig. 4—RuHUMBLER, 


Cl. Il, vol. 18; 1893, ps 412; pl. 17; fig. 19.— 
Soc. London, 1895, p. 42.—Fxr1nt, Rept. U. S. 
Nordische 


Plankton, pt. 14, Foraminiferen, 1901, p. 16, fig. 9 (in text).—MILLETT, 


Journ. Roy. 


vol. 34, 1908, p. 162—Cuarman, Journ. Linn. Soe. Zool., 


Micr. Soc., 1904, p. 499.—Baaa, Proc. U. 8. Nat. Mus., 
vol. 30, 1910, 


p. 422.—Scuusert, Abhandl. k. k. geol. Reichs., vol. 20, pt. 4, 1911, 


p. 111.—Cusuman, Bull. 71, U. S. Nat. Mus., pt. 5, 1915, p. 55; 


100, vol. 4, 1921, p. 335, pl. 66, figs. 2 a-—c. 


Variety differing from the typical in the smaller size and the 
spinose character of the peripheral keel. 
There are all gradations between the heavily spinose typical 
specimens of the variety and the smoother form. Figures are given 
here copied from the type figures of Brady. 


Bull. 
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Globorotalia menardii, var. fimbriata— Material examined 





Gciledtion | bar af Depth) tom h 
ollection | ber o : . in Character of 

of speci- Station Locality fath- aa bottom | bundance 

mens oms | ture 
wilboirors|) F744! Sete 

U.S.N.M. 5 D2117 | 15 24 20 N.; 63 31 30 W_--| 683 | 39.8 | yl. m., fne. s| Abundant. 
U.S.N.M. 10+ D2138 | 17 44 05 N.; 75 39 00 W__- 2a ieee co. brk. sh __ Do. 
U.S.N.M. 4 D2140 | 17 36 10 N.; 76 46 05 W_.-|' 966 | 39.7-| s.-._-_---._- Few 
U.S.N.M. 1 D2262 | 39 54 45 N.; 69 29 45 W__- 250 :|- 41. 6°} gn; m. s.-2-2 Rare 
U.S.N.M. 2 2381 | 28 05 00 N.; 87 56 15 W___| 1830 |__-__- At. oes tees Do. 
U.S.N.M. 1 D2382 | 28 19 45 N.; 88 01 30 Ws_-| 1255 | 39.6 | gy. m__-___- Do. 
U.S.N.M. 1 D2392 | 28 47 30 N.; 87 27 00 W__- 724 | 40.7 | br. gy. m___- Do. 
U.S.N.M. > D2394 | 28 38 30 N.; 87 02 00 W__- 420 | 41.8 | gn. m__-____ Do. 
U.S.N.M. | 2 D2395 | 28 36 15 N.; 86 50 00 W___ Sar | 48 Tel py s test 32S Do. 
U.S.N.M. | 1 12398 | 28 45 60 N.; 86 26 00 W___ 227 | 48.6°| gy. M_-_-._- Do. 
U.S.N.M. 10+ D2760 | 12 07 00 S.; 37 17 00 W_-_-| 1019 | 39.5 | br. co___--_- Abundant. 

FAC. EE Pan mnie A Off Ragged Key, Fla______ atten a! See. See Rare. 
U.S.N.M. ivepisi. sea 8 On Towéy, His i= ee AOR ne a Eee OR Do. 
U.S.N.M. F ged) See a) Gortt Ba SLE 810 We 3 (LN oe pe A eee Do. 








GLOBOROTALIA TUMIDA (H. B. Brady) 
Plate 17, figures 3 a—c 


Pulvinulina menardii D’ORBIGNY, var. tumida H. B. Brapy, Geol. Mag., vol. 


4, 1877, p. 294; Quart. Journ. Mier. Sci., vol. 19, 1879, p. 80.—Baaga, Proce. 
U.S. Nat. Mus., vol. 34, 1908, p. 163. 


Pulvinulina tumida H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9, 


1884, p. 692, pl. 103, figs. 4-6; Trans. Zool. Soc., vol. 12, 1888, p. 229.— 
Eacer, Abhandl. kén. bay. Akad. Wiss. Miinchen, Cl. II, vol. 18, 1893, 
p. 414, pl. 17, figs. 4-6, 35-37, 44——Woopwarp, The Observer, vol. 4, 
1893, p. 178.—Cuapman, Proe. Zool. Soc. London, 1895, p. 42.—FL.int, 
Rept. U. S. Nat. Mus., 1897 (1899), p. 329, pl. 73, fig. 5—CHAPMAN, 
Journ. Linn. Soe. Zool., vol. 28, 1902, p. 406.—Muuert, Journ. Roy. 
Mier. Soc., 1904, p. 499.—Cusuman, Proc. Boston Soc. Nat. Hist., vol. 
34, 1908, p. 31—Cuapman, Journ. Linn. Soc., Zoology, vol. 30, 1910, 
p. 422—Herron-ALLen and Earuanp, Journ. Roy. Micr. Soc., 1911, 
p. 341.—Scuusert, Abhandl. k. k. geol. Reichs., vol. 20, pt. 4, 1911, 
p. 111, pl. 1, fig. 1 T; pl. 5, fig. 1 T; pl. 5, fig. 4 P—Hrron-A.LLen and 
EaRLAND, Trans. Zool. Soc. London, vol. 20, 1915, p. 715.—CusHMAN, 
Bull. 71, U. S. Nat. Mus., pt. 5, 1915, p. 56, pl. 22, fig. 3—SipExsorTrom, 
Journ. Roy. Micr. Soc., 1918, p. 259—Cusuman, Bull. 100, U. S. Nat. 
Mus., vol. 4, 1921, p. 337, pl. 66, figs. 3 a-c—Hrron-ALLEN and Har- 
LAND, British Antarctic Exped., Zoology, vol. 6, 1922, p. 215.—Kocs, 
Ber. Schweiz. Pal. Ges., vol. 18, 1923, p. 357—Hanzawa, Jap. Journ. 
Geol. Pal., vol. 4, 1925 (1926), p. 44.—Yape and Hanzawa, Jap. Journ. 
Geol. Pal., vol. 4, 1925 (1926), p. 52. 


Test biconvex, oval, dorsal surface convex especially in the early 
portion, ventral side less convex, umbilicate; peripheral margin 
rounded, becoming more acute in the later formed portion with a 
rounded carina; chambers fairly numerous, about six in the last- 
formed whorl; sutures curved, depressed on the ventral side; wall of 
the early portion of the test granular, later chambers becoming 
progressively smoother; aperture an arched opening near the um- 
bilical end of the margin of the chamber, often with a slight valvular 
projection above. 

Diameter up to 1.25 mm. 

This species is common and often abundant in the Globigerina-00ze 
deposits of the western Atlantic as elsewhere. 
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Cata- 
logue 
No. 


21058 
21059 
21060 
21061 
21062 
21865 
21063 
21064 
21065 
21066 
21067 
21068 
21069 
21070 
21071 
21073 
21072 
21074 
21076 
21075 
21077 
21078 
21079 
21080 
21081 
21082 
21083 
21084 
21085 
21086 
21087 
21088 
21089 
21090 
21091 
21092 
21093 
21094 
21095 
21096 
21097 
21098 
21099 
21055 
21056 
21100 
21101 
21052 
21054 
21053 
21051 
21102 
21103 
21104 
21105 
21106 
21107 
21108 
21109 
21110 
21111 
21112 
21113 
21114 
21115 
21116 
21117 
21057 
21866 
13035 
21867 
21868 
21869 
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Globorotalia tumida— Material examined 


Station 


Locality 


Depth 
in fath- 
oms 


Bot- 
tom 
tem- 
pera- 
ture 


Character of 
bottom 


Albatross 

D2018_-___ 
D2034_-___ 
1203872252 
D2038__-- 


}1D2039__.- 


D2041___- 
D2042___- 
D2052---- 
D2097---- 
D2099_-__ 
D2105---- 
D2106_--- 
D272" 
D2138--_- 
D2140_-_-. 
D2144__-- 
D2150_--- 
D2189_--- 
D2192---- 
D2208---- 
D2224__-. 
D2225_--- 
D2226__-- 
D2234__-- 
D2312__-- 
D2313_--- 
D2335 --- 


\p2352__. 


D2381 _--- 
D2382_--- 
D2392___- 
D2393__-- 
D2394____ 
D2395__-_- 
D2398_-_- 
D2399__-- 
D2400--_- 
D2416_-__- 
D2542___- 
D2550-__-- 
D2562_--- 
D2563 _--- 
D2564---- 
D2568 _- -- 


\D2573_._- 


D2585_-_-- 
D2586_--- 
D2614___- 
D2641___- 
D2644___- 
D2659___- 
D2660_-_- 
D2677---- 
D2668 _- _- 
D2678 _-__- 
D2679___- 
D2706_--- 
D2713---- 
D2i6e- 22 
D2751-___- 
D2754_-_-_- 
D2756_--- 
D2760_--- 
D2761_-__- 
D2763 ---- 


\Goldsecker 





° yo ° ‘ ” 


37 12 22.N.; 74 20 04 W.- 
39 27 10 N.; 69 56 20 W.. 
38 53 00 N.; 69 23 30 W.- 
38 30 30 N.; 69 08 25 W-.- 


38 19 26 N.; 68 20 20 W-- 


39 22 50 N.; 68 25 00 W-- 
39 33 00 N.; 68 24 45 W.- 
39 40 05 N.; 69 21 25 W_- 
37 56 20 N.; 70 57 30 W.- 


37 12 20 N.; 69 39 00 W-- 
37 50 00 N.; 73 03 50 W-- 
37 41 20 N.; 73 03 20 W-- 
15 24 20 N.; 63 31 30 W-- 
17 44 05 N.; 75 39 00 W-- 
17 36 10 N.; 76 46 05 W-- 
9 49 00 N.; 79 31 30 W-- 
13 34 45 N.; 81 21 10 W-- 
39 49 30 N.; 70 26 00 W-- 
39 46 30 N.; 70 14 45 W-- 
39 33 00 N.; 71 16 15 W.- 
36 16 30 N.; 68 21 00 W-- 
36 05 30 N.; 69 51 45 W.- 
37 00 00 N.; 71 54 00 W.- 
39 09 00 N.; 72 03 15 W-- 
32 54 00 N.; 77 53 30 W-- 
32 53 00 N.; 77 53 00 W.- 
23 10 39 N.; 82 20 21 W-- 
22 35 00 N.; 84 23 00 W-- 
28 05 00 N.; 87 56 15 W-- 
28 19 45 N.; 88 01 30 W.- 
28 47 30 N.; 87 27 00 W-- 
28 43 00 N.; 87 14 30 W-- 
28 38 30 N.; 87 02 00 W-- 
28 36 15 N.; 86 50 00 W.- 
28 45 00 N.; 86 26 00 W-- 
28 44 00 N.; 86 18 00 W_- 
28 41 00 N.; 86 07 00 W.- 
31 26 00 N.; 79 07 00 W-- 
40 00 15 N.; 70 42 20 W-- 
39 44 30 N.; 70 30 45 W-- 
39 15 30 N.; 71 25 00 W.- 
39 18 30 N.; 71 23 30 W-- 
39 22 00 N.; 71 23 30 W-.- 
39 15 00 N.; 68 08 00 W_- 
40 34 18 N.; 66 09 00 W-- 
39 08 30 N.; 72 77 00 W-- 
39 02 40 N.; 72 40 00 W-- 
34 09 00 N.; 76 0200 W-.- 
25 11 30 N.; 80 10 00 W_- 
25 40 00 N.; 80 00 00 W-- 
28 32 00 N.; 78 42 00 W_- 
28 40 00 N.; 78 46 00 W-- 
32 39 00 N.; 76 50 30 W-- 
30 58 30 N.; 79 38 30 W-- 
32 40 00 N.; 76 40 30 W.- 
32 40 00 N.; 76 40 30 W_- 
41 28 30 N.; 65 35 30 W-- 
38 20 00 N.; 70 08 30 W-- 
38 29 30 N.; 70 57 00 W-.- 
16 54 00 N.; 63 12 00 W_- 
11 40 00 N.; 58 33 00 W_- 
3 22 00S.; 37 49 00 W_- 
12 07 00S.; 37 17 00 W_- 
15 39 00S.; 38 32 54 W-- 
24.17 00S.; 42 48 30 W-- 


Off Ragged Reef, Fla-__-_- 
Off Sound Key, Fla 
Off Fowey, Fla_-..-..--- 


OfS: W. Irelands #2.- 62 


347 
227 


glob. 
glob. 


glob. 


glob. 
glob. 
glob. 
glob. 
glob. 
glob. 
glob. 
yl. m., fne.s- 
co. brk. sh__ 


ign. mn sis 
wh. crs. S._- 
Pn sha 


Cass oreeees ee 
ers.s.,bk.sp_- 
crs.s. bk. sp.. 


br. EY. ma 


s. brk. sh____ 
prom ses 


BY. t2.8_-—-— 


dk. gy. m-_-- 
dk. gyam- 22 
gy.s., bk. sp.. 
CONS Lak 


gn.m 
3 | gy. s.,dd. co. 
io AY OZ = 
6 | lt. gy. oz---- 
gy. oz., for_- 
bEsozZ= 2eRe 
brs/0z., forse. 


- OZ. 





Abundance 


Abundant, 
Few. 
Abundant. 
Common. 


Abundant. 


Do. 
Abundant. 
Common, 

D 


0. 

Abundant. 
Do. 

Common. 

Abundant. 
Do 


Few. 

Do. 
Abundant. 

Do. 
Common. 
Abundant. 
Rare. 
Few. 


Do. 
Common. 


Abundant. 


Abundant. 
Few 
Abundant. 


Common. 
Abundant 
Rare. 
Abundant. 


Do. 
Abundant. 
Rare. 
Few. 
Rare. 
Few. 
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GLOBOROTALIA TRUNCATULINOIDES (d’Orbigny) 
Plate 17, figures 4 a—c 


Rotalina truncatulinoides p’ORBIGNY, in Barker-Webb and Berthelot, Hist. 
Nat. Iles Canaries, vol. 2, pt. 2, ‘‘Foraminiféres,” 1839, p. 132, pl. 2, 
figs. 25-27. 

Pulvinulina truncatulinoides Parker and Jones, Philos. Trans., vol. 155, 
1865, p. 398, pl. 16, figs. 41-43—RuumsBierR, in Brandt, Nordische 
Plankton, Heft. 14, 1900, p. 17, fig. 16—Cuapman, Trans. New Zealand 
Instit., vol. 38, 1905, p. 105; Subantarctic Islands of New Zealand, 1909, 
p. 361; Journ. Linn. Soc., Zoology, vol. 30, 1910, p. 423; Zool. Res. Endeav- 
our, pt. 3, 1912, p. 311.—HeERon-ALLEN and Earuanp, Proc. Roy. Irish 
Acad.,.vol. 31, pt. 64, 1913, p. 138.—Prarcry, Trans. Roy. Soc. Edin- 
burgh, vol. 49, 1914, p. 1029.—Cusuman, Bull. 71, U.S. Nat. Mus., pt. 5, 
1915, p. 59, pl. 23, fig. 4—Cuapman, Biol. Res. Endeavour, vol. 3, pt. 1, 
1915, p. 32.—HERON-ALLEN and Earuanp, Trans. Zool. Soc. London, 
vol. 20, 1915, p. 716.—SipEBotrom, Journ. Roy. Micr. Soc., 1918, p. 259.— 
CusumMaN, Proc. U. S. Nat. Mus., vol. 56, 1919, p. 630; Bull. 100, vol. 4, 
1921, p. 339, pl. 67, figs. 2a—-c—Hrron-ALLEN and Earuanp, British 
Antarctic Exped., Zoology, vol. 6, 1922, p. 216; Journ. Linn. Soc. Zool., 
vol. 35, 1924, p. 636; Journ. Roy. Micr. Soc., 1924, p. 180—Hanzawa, 
Jap. Journ. Geol. Pal., vol. 4, 1925 (1926), p. 44—Yasr and Hanzawa, 
Jap. Journ. Geol. Pal., vol. 4, 1925 (1926), p. 52—Casasnovas, Not. 
Y Res. Instit. Esp. Ocean., ser. 2, No. 29, 1928, p. 8. 

Globorotalia truncatulinoides CusHMAN, Bull. Scripps Instit. Oceanography, 
Tech. Ser., vol. 1, 1927, p. 176.—CusHMAN and WICKENDEN, Proc. U.S8. 
Nat. Mus., vol. 7, art. 9, 1929, p. 14, pl. 6, figs. 3 a-c. 

Pulvinulina repanda, var. menardii, subvar. micheliniana PARKER and JONES, 
Philos. Trans., vol. 155, 1865, p. 396, pl. 14, fig. 16; pl. 16, figs. 41-43 (not 
Rotalina micheliniana d’Orbigny). 

Pulvinulina micheliniana OwEn, Journ. Linn. Soc. Zool., vol. 9, 1867, p. 148, 
pl. 5, fig. 17—Goks, Kongl. Svensk. Vet. Akad. Handl., vol. 19, pt. 4, 
1882, p. 114, pl. 8, figs. 296-298.—H. B. Brapy, Rep. Voy. Challenger, 
Zoology, vol. 9, 1884, p. 694, pl. 104, figs. 1, 2; Quart. Journ. Geol. Soc., 
vol. 44, 1888, p. 10.—H. B. Brapy, Parker, and Jonss, Trans. Zool. 
Soc., vol. 12, 1888, p. 229, pl. 46, figs. 9, 10—Wnrieut, Proc. Roy. Irish 
Acad., ser. 3, vol. 1, 1891, p. 491—Egacrr, Abhandl. kén. bay. Akad. 
Wiss. Miinchen, Cl. IJ, vol. 18, 1893, p. 416, pl. 18, figs. 1-6.—Woop- 
WARD, The Observer, vol. 4, 1893, p. 177.—Sitvestri, Mem. Accad. Pont. 
Nuovi Lincei, vol. 9, 1893, p. 214——Cuapman, Proc. Zool. Soc. London, 
1895, p. 42.—Goiis, Bull. Mus. Comp. Zoél., vol. 29, 1896, p. 75.— 
Furnt, Ann. Rep’t. U. S. Nat. Mus., 1897 (1899), p. 330, pl. 74, fig. 2.— 
Miuett, Journ. Roy. Micr. Soc., 1904, p. 500.—Baaa, Proc. U. 8. Nat. 
Mus., vol. 34, 1908, p. 162.—SipEsotrom, Mem. Proc. Manchester Lit. 
Philos. Soc., vol. 54, No. 16, 1910, p. 28.—Scuusert, Abhandl. k. k. geol. 
Reichsanst., vol. 20, pt. 4, 1911, p. 111—Hrron-ALLEN and EARLanpD, 
Bull. Soc. Sci. Hist. Nat. Corse, 1922, p. 187.—Kocu, Ber. Schweiz. Pal. 
Ges., vol. 18, 1923, p. 357. 


Test subconical, the dorsal surface either flat or more often slightly 
concave, ventral surface forming a truncate cone, umbilicate; peri- 
pheral margin angular, bluntly rounded, often slightly carinate; 
chambers comparatively few, five or six in the last-formed whorl, 
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sutures nearly radial; dorsal surface nearly smooth, punctate or 
slightly granular, ventral surface very often decidedly granular; aper- 
ture a long narrow opening extending from the umbilicus nearly to 
the peripheral margin. 

Diameter, 0.60-1.00 mm. 

This is a very widely distributed species in Globigerina-ooze in all 
It occurs in fossilized Globigerina-oozes of the Late 
Tertiary, but is not identical with d’Orbigny’s species from the Chalk 
of the Paris Basin. 


the oceans. 


Globorotalia truncatulinoides—Material examined 

















Cata-| Collection Mee 
logue | ~ of apd Station Locality 
No. pect 
mens 
Albatross | ° /% ”% Cres 
21118 | U.S.N.M.| 3 | D2018_._-| 371222 N.; 74 2004 W.-- 
21119 | US.N.M.| 7 | 12034___-| 39 27 10 N.; 69 56 20 W_._. 
21120 | U.S.N.M.| 1] D2035_-_-| 39 2616 N.; 700237 W-_.- 
21121 | U.S.N.M.| 3 | D2037___-| 385300 N.; 69 23 30 W___- 
21122 | U-S.N.M.| 5 | D2038___-| 38 3030 N.; 69 08 25 W___- 
21123| US.N.M.| 6 | D2039_--| 38 19 26 N.; 68 20 20 W_..- 
21124 U.S.N-M. | g | D2041___-| 39 22.50 N.; 68 25 00 W-__- 
91125 | U.S.N.M.| 3 
21138 | USNC) 3 \D2042..._| 39 33 00 N.; 68 26 45 W..- 
91127| U.S.N.M.| 4 : 
es \p2052. .__| 39 40 05 N.; 69 21 25 W-.-- 
21129 | U.S.N.M.| 10+ | D2u97_---) 3756 20 N.; 70 57 30 W---. 
21130 | U.S.N.M.| 10+ | D2099___-| 37 12 20 N.; 69 3900 W___- 
21131 | U.S.N.M.| 4. | D2105___-| 375000 N.; 73 03 50 W__-- 
21132 | U.S.N.M.| 2. | D2106-__-| 374120 N.; 7303 20 W._. 
21133 | U.S.N.M.| 1. | D2112___| 35 2050 N.; 75 1800 W-.-- 
21134 | U.S.N.M.| 10+ | D2117----| 15 24 20 N.; 63 31 30 W__.. 
21135 | U.S.N.M.| 7. | D2138_-_-| 174405 N.; 75 39 00 W___- 
21136 | U.S.N.M.| 5. | D2140___-| 173610 N.; 76 46 05 W-__- 
21137 | U.S.N.M.| 6 | D2144_---| 94900 N.; 79 31 30 W__-- 
21138 | U.S.N.M.| 5 | D2150-__-| 133445 N.; 81 2110 W____ 
DSO WUSINNE NOT eat POU aks ih a a 
21139 | U-S.N.M.| 4 | D2i89_-_-| 39 49 30 N.; 70 2600 W___- 
21140 | U.S.N.M.| 5 | D2192.___| 394630 N.: 70 1445 W_--- 
21141 | U.S.N.M.| 6 | D2208.__-| 393300 N.; 71 1515 W..-- 
21142 | U.S.N.M.| 2. | D2217_--.| 39 47 20 N.; 69 3415 W..-- 
21143 | U.S.N.M.| 10+ | D2224____| 36 16 30 N.; 68 21 00 W---- 
21144 | U.S.N.M.| 10+ D2225_._-| 36 05 30 N.; 695145 W-__.- 
21145 | U.S.N.M.| 10+ | D2226____| 370000 N.; 71 54 00 W_... 
21146 | U.S.N.M.| 1. | D2234.__.; 3909 00 N.; 7203 15 W-.-- 
21147 | U.S.N.M.| 1 | D2312___-| 325400 N.; 77 53 30 W____ 
21148 | U.S.N.M.| 6 | D2313___| 325300 N.; 77 5300 W-_..- 
21149 U.S.N.M. 9 | D2335....| 23 1039 N.; 82 20 21 W---. 
21150 | U.S.N.M.| 1 : 
ae ARC Aelia \p 2352. __- 22 35 00 N.; 84.23 00 W--.- 
21152 | U.S.N.M.| 5 | D2355_---| 20 56 48 N.; 86 2700 W---- 
21871 | U.S.N.M.| 10+ | D2377___.| 29 07 30 N.; 88 08 00 W._-- 
21153 | U.S.N.M.| 10+ | D2381___-| 28 05 00 N.; 87 56 15 W__-- 
21154 | U_S.N.M_| 10-4 | D2382___-| 28 19 45 N.; 8801 30 W___- 
21155 | U.S.N.M.| 10+ | D2392..-_| 28 47 30 N.; 87 27 00 W_.-- 
21156 | U.S.N.M.| 10+ | D2393_-_-| 28 43 00 N.; 87 14 30 W_-_- 
21157 | U.S.N.M.| 10+ | 12304____| 2838 30 N.; 87 0200 W..- 
21158 | U.S.N.M.| 10+ | D2395.---| 2836 15 N.; 86 5000 W___- 
21159 | U.S.N.M.| 10+ | D2398___-| 28 45 00 N.; 86 26 00 W___- 
21160 | U.S.N.M.| 10+ | D2399_._-| 28 44.00 N.; 86 18 00 W___- 
21161 | U.S.N.M.| 10+ | D2400.__-| 28 41 00 N.; 86 07 00 W___- 
21162 | U.S.N.M.| 104+ | D2416___-| 312600 N.; 79 07 00 W-_.-. 
21163 | U.S.N.M.| 10-4 | D2542_---| 40 00 15 N.; 70 42 20 W__.. 
21164 | U.S.N.M.| 1. | D2550__-.| 30 44.30 N ; 70 3045 W____ 
21165 | U.S.N.M.| 4 | D2562____| 39 15 30 N.: 71 25 00 W___- 
21166 | U.S.N.M.| 5. | D2563_-..| 3918.30 N.; 71 23 30 W...- 
21167 | U.S.N.M.| 3. | D2564__-_| 39 22 00 N.; 71 23 30 W..-. 
21168 U.S.N.M. 10+ 12008... 39 15 00 N.; 68 08 00.W_... 
16 -0.IN.IVL, 8 "7 a 
3110 | USNCM, | 9 |fD2573----| 40.34 18 N.; 66 09 00 W-... 
21171 | U.S.N.M.| 7 | D2585.---| 390830 N.; 721700 W.... 
21172 | U.S.N.M.! 2 | D2586_._.-| 390240 N.; 72 4000 W--.- 











Depth 
in fath- 
oms 


788 
1, 346 


724 
525 
420 
347 
227 
196 
169 
276 
129 
1, 081 
1, 434 
1, 422 
1, 390 
1, 781 


1, 742 


542 
328 


Bot- 
tom 
teim- 
pera- 
ture 














Character of 








bottbul Abundance 
DO a Rare. 
glob. oz_---- Common. 
glob. oz--.-- Rare. 
glob. oz_---- Do. 
glob. oz_---- Few. 
glopnozesee- Do. 
glob. oz--.--- Common. 
glob. oz----- Few. 
glob. 0z----- Do. 
glob. oz_---- eeudant, 
glob. 0z.---- Do. 
glob. oz_---- Few. 
glob. 0z_.---| Rare. 
Se ple SDecs- |" DG: 
yl. m. fne. s.| Abundant. 
co., brk. sh__| Common. 
Soe eee Few. 
Sra Do. 
whi. Grs..S._-.|_ Wo: 
gn. m:, S.-<|. =o. 
Py. 07s Leese Do. 
era Do. 
Pye ese Rare. 
glob. oz_---- Abundant. 
Yili O72 02-225 Do. 
Plob. 07 = 222- Do. 
gn. mi202_ 24/) Rare. 
crs.s., bk.sp_| Do. 

ers. S., bk. sp_| Few. 

NP Sty AY ee Common. 
Whhcocenes Abundant. 
VI OZ. sea Few. 

Cy one ee Abundant, 
It.jbr: mes. Do. 
ZY el eee Do. 
br. gy. m...-| Do. 
les £y% I =- = Do. 
Pm. as Do. 
gy.m Do. 
gy. m_ Do. 
gy. Mm... Do. 

| gy.m Do. 
co., brk. sh.-| Do. 

| s., brk. sh__-| Abundant. 
rye cone = Rare. 

A eh 0 yeh Few. 
C0 OF Do. 
PY Opo aes Rare. 
SY. OF peue a Abundant. 
By. mM. Secs 5 Common. 
dk.gy.m-...; Do. 
dk. gy. m-_-.) Rare. 
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Globorotalia truncatulinoides— Material eramined—Continued 


























Bot- 
. Num- Depth 
Cata- : : tom 
Collection |ber of : : in fath- Character of 
i of- speci- Station Locality ids ee bottom Abundance 
eee | ‘ture 
Albatross| ° ’ ” See 
21173 | U.S.N.M.| 7 D2614___-| 34 09 00 N.; 76 02 00 W_-_-- 168/202 gy.s. bk. sp_.| Few. 
21174 | U.S.N.M. | 10+ | D2629____| 23 48 40 N.; 75 1040 W--..| 1,169 | 38.4 | co. s_..------ Abundant, 
21175 | U.S.N.M.| 1 1D2639_-_.| 25 04 50 N.; 80 15 10 W___- ae e082 Sct Rare. 
21176 | U.S.N.M.| 9 D2641____| 25 11 30 N.; 80 10 00 W__.- GO) 169. 2U begs Sao ce | Common 
21177 | U.S.N.M.| 1 D2644___.| 25 40 00 N.; 80 00 00 W___- 193 | 43.4 gyess2& Rare. 
21178 | U.S.N.M. | 10+ | D2659____| 28 3200 N.; 78 42 00 W-_-_-. 609) 4b.'2) | spr. dor .---.| Abundant. 
21179 | U.S.N.M.| 10 D2660____| 28 40 00 N.; 78 46 00 W___- 504 | 45.7 | yl. for_-.---- | Common. 
21180 | U.S.N.M. | 10+ | D2668____| 30 58 30 N.; 79 38 30 W_--- 294 | 46.3 | gy.s.,dd.co.| Abundant. 
21181 | U.S.N.M.} 10+ | D2677__._| 32 39 00 N.; 76 56 30 W__.- A78 }8953)|) En. =e Do. 
21182 | U.S.N.M.| 10 D2678__.-| 32 40 00 N.; 76 40 30 W-..-. 731 | 38.7 | It. gy. oz..-.| Common.. 
21183 | U.S.N.M.| 10 1D2679____| 32 40 00 N.; 76 40 30 W-___- 782 | 38.6 | lt. gy. oz....| | Do. 
21184 | U.'S.N.M.| 2 D2H4-+2|\.38 22:00) Nis 70117 30) Wis.) 9 Ue 82h) |S-=5 — IP Orso Rare. 
21185 | U.S.N.M.| 3 D2716__.-| 38 29 30 N.; 70 57 00 W_---| 1,509 |_____- gyi O72 3 Do 
21186 | U.S.N.M.| 2 D2748___-| 39 3100 N.; 71 14 30 W-_-..| 1,163 | 37.8] gy.m., for__| Do- 
21187 | U.S.N.M.| 2 D2754____| 11 40 00 N.; 58 33 00 W-___- 880 | 38 glob. 0z_---- Do. 
21188! U.S.N.M.| 8 D2751_-_-| 16 54 00 N.; 63 1200 W___- 687 | 40 bu. glob. oz-| Commom 
21189 | U.S.N.M.| 1 D2756_.__| 32200S.; 374900 W-_._-. Bi7-) 40.0; | BY eSpace ee Rare. 
21190 | U.S.N.M./ 10 D2763_-_-| 2417008.; 4248 30 W___-_ 671 | 37.9 | br. glob. oz._| Common. 
13038 ZAC! 3 Off Ragged Key, Fla Ch eet ee ee Rare. 
Isfa|OsseN. ME. | >, |e hols _|.-2- 2 0022 eee 
13039 J.A.C. 1 Off Sand Key, Fla- 
21873 | U.S.N.M.| 5 Off Ajax Reef, Fla 
21874 | U.S.N.M./| 1 Off Fowey, Fla_-.. 
Sr Ose N VE So eco MED 2 does ee ae oe 
ID easel SD) |oocon tees Off Key West, Fla__.-__- 
13040 J.A.C. 10-+ | Flying | W. of Ireland_......------ 
or. 
21877 | U.S.N.M.| 1 Golidseckep| 59:41'00 IW. 38 OO QOVWs, St Se. >. eters2|. Se Rare. 
ABTS USEING 6 |) | dosee=. Off S. W. Ireland_--_--_- 620-695) 32245 Se eee Few. 
Zsie. | US NM, | o> |. dos 2 GO128)00 ho. “ab So QU beens lana ote wo see a Rare. 








GLOBOROTALIA HIRSUTA (d’Orbigny) 
Plate 17, figures 6 a—c 


Rotalina hirsuta p’OrBiGcNy, in Barker-Webb and Berthelot, Hist. Nat. 
Iles Canaries, vol. 2, pt. 2, ‘‘Foraminiféres,’”’ 1839, p. 131, pl. 1, figs. 37-39. 


Test trochoid, biconvex, the spire distinct in the middle but the 
last-formed whorl much compressed, periphery lobulated, not cari- 
nate; chambers usually only four in the last-formed whorl, elongate, 
greatly increasing in size, the last-formed one in the adult making up 
half the test on the ventral side; sutures depressed, not lmbate, 
strongly curved on the dorsal side, nearly radial ventrally; wall 
roughened with minute papillae; aperture ventral, a low arch on the 
border of the chamber. 

Diameter up to 0.85 mm. 

This species has been entirely neglected. It was described by 
d’Orbigny from the Canaries. Rotalina canariensis of the same report 
was taken up by other authors, and the form belonging to G. hirsuta 
was assigned to G. canariensis by Brady and well figured in the 
Challenger Report (pl. 105, figs. 8, 9). From the original figure of 
Rotalina canariensis d’Orbigny, it is close to if not identical with 
Globorotalia menardii, although d’Orbigny speaks of it as distinetly 
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yellow in color. Certainly it is not the form usually assigned to 
Pulvinulina canariensis by later authors, and which should be known 
as Globorotalia hirsuta (d’Orbigny). The peculiar placing of the cham- 
bers with the median line radial instead of oblique, very lobulated 
periphery, depressed, nonlimbate sutures and finely papillate surface, 
with typically only four chambers in the final whorl, will distin- 
guish this species. 

Its Atlantic distribution so far as the material examined shows is 
a very definite one, from the coast of Carolina to the British Isles. 
It is very abundant at a few Albatross stations, but is wanting at the 
others. 

The many records for “Pulvinulina canariensis’’ should be checked 
with the original material before being accepted. 


Globorotalia hirsuta— Material examined 








“ Num- Depth| Bo 
ata- - er . om 
logu Gplicction of | Station Locality mie tem- Claret of | 4 bundance 
No. speci- oms | Pera 
mens ture 
+ Albatross |" °) ”-?” Co PE 
21853 | U.S.N.M. 1 ‘ 
21854 US.N-M. 104 \p2224.__. 36 16 30 N.; 68 21 00 W--_| 2574 | 36.8 | glob. oz__-_- Abundant. 
21855 | U.S.N.M. 9 : 
21856 | ULS.N_M. 1 2225222 =/"36105 130 Ns 69001 405 Wisoe| apie) |esGa6 | yan Ozer Common. 
21857 | U.S.N.M. 4 D2226____| 37 00 00 N.; 71 54 00 W___| 2045 | 36.8 | glob. oz__-__ Few. 
21858 | U.S.N.M. 1 D2568____| 39 15 00 N.; 68 08 00 W__-_| 1781 | 36.9 | gy. oz_____-- Rare. 
21859 | U.S.N.M. 1 D2677___-| 32 39 00 N.; 76 50 30 W_-- 478. |'.39:-3. | 2. Messesee Do. 
21860 | U.S.N.M. 1 D2713_-2 =| 38,2000 N-: 70:08 30: Wi -| 1859 |2 = 2 DE Ozee eae Do. 
21861 | U.S.N.M. 1 | D2716_-__| 38 29 30 N.; 70 57 00 W---_| 1631 |_____- br. oz. for_-- Do. 
21862 | U.S.N.M. 4 | D2763____| 24 17 00S.; 42 48 30 W_-- 671 | 37.9 | br. glob. oz__| Few. 
21863 | U.S.N.M. Loe aren Off Fowey, Fla..--.----.- 108 erases ie SORE ieee Rare. 
Goldseeker 
13029 J.A.C. 4 aT I22331 0577 BOs COMING 31 Ondae OD MV ars |= sects aun eats | een ne nema Few. 
21864 | U.S.N.M. 3 | Goldseeker| 59 41 00 N.; 8 00 00 W_--|_-_---_|_-----]_------------- Rare. 
13030 WALCE 4 diving W..Of Ireland: 22 es ope LOGON PSs. 5-5) tet lee a Few. 
oz. 








GLOBOROTALIA SCITULA (H. B. Brady) 
Plate 17, figures 5 a-c 


Pulvinulina scitula H. B. Brapy, Proce. Roy. Soc. Edinburgh, vol. 11, 1882, 
p. 716.—HeErRon-ALLEN and Earuanp, Journ. Roy. Micr. Soc., 1915, p. 51, 
pl. 9, figs. 2-5; 1930, p. 190. 

Pulvinulina patagonica H. B. Brapy (not Rotalia patagonica d’Orbigny), 
Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 693, pl. 108, figs. 7 a-c 
(and later authors). 

Globorotalia scitula CusHMAN, Bull. Scripps Instit. Oceanography, Tech. 
Ser., vol. 1, No. 10, 1927, p. 175. 


Test small, strongly biconvex, periphery rounded; chambers 
oblique, distinct, gradually and uniformly increasing in size as added, 
usually 6 or 7 in the last-formed whorl; sutures depressed, not limbate, 
very strongly curved dorsally, slightly curved but nearly radial ven- 
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trally; wall smooth and polished, very white; aperture, an elongate 
opening ventrally, with a slight lip. 

Diameter usually not over 0.25 mm. 

This is different from d’Orbigny’s Rotalina patagonica which is an 
Eponides as a study of collections from the coast of South America 
has shown. 

So far as the Atlantic material studied is concerned, the species 
seems to be very rare. Brady’s original material was from the Faroe 
Channel, and our specimens are from the same general region. 


Globorotalia scitula— Material examined 





| Bot- 


Cat. | Cottee- | ber of Depth tom | op 
at. ollee- | ber o: . ‘ in aracter of 
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$$ |_|] | |_| 
13031 | J.A.C. 9 \ Flying Wet ireland’... 2.5 %.. »=- TOON Ren Se | Common. 
13032 | J.A.C. 1 For. 
° , a” ° , a” 
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Haul 223. | 


| 





Genus CYCLOLOCULINA Heron-Allen and Eariand, 1908 


Cycloloculina Hrron-ALLEN and Earuanp, Journ. Roy. Micr. Soc., 1908, 
p. 533.—CusHMAN, Special Publ. No. 1, Cushman Lab. Foram. Res., 
1928, p. 314. 


Genotype, by designation.—Cycloloculina annulata Heron-Allen and 
Farland. 

Test with the early chambers in a low trochoid spire, the chambers 
globular, then becoming elongate, the periphery somewhat spinose, 
with short conical spines, later chambers still more elongate finally 
becoming annular; wall calcareous, coarsely perforate; no general 
aperture, the large coarse perforations serving as apertures. 


Eocene. 
Genus SHERBORNINA Chapman, 1922 


Sherbornina CuapMan, Journ. Linn. Soc. Zool., vol. 34, 1922, p. 501.— 
CusuMan, Special Publ. No. 1, Cushman Lab. Foram. Res., 1928, p. 314. 

Genoholotype.—Sherbornina atkinsont Chapman. 

“Test discoidal, moderately thin, median arch concave. Shell built 
up of a median annular series of chamberlets with a discorbine com- 
mencement; the loculi of the annuli widely spaced. External layer 
formed of small overlapping spatulate chamberlets. The primordial 
series of about 7 globular to reniform segments, lying in the median 
system, is discorbine—that is, depressed rotaline. Shell-wall perfo- 
rated with coarse tubuli.””, (Chapman.) 

Miocene. Tasmania. 
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Family 41. ANOMALINIDAE 


Test free, or attached by the dorsal surface which is typically 
flattened or concave; chambers arranged in a trochoid manner, at 
least in the early stages, only those of the last-formed chamber 
visible from the ventral side; wall calcareous, coarsely perforate; 
aperture in the adult either at the periphery or with an extension on 
the dorsal side. 

In this family which has been derived from the Rotaliidae, the 
aperture appears first in the median line with the bilateral test of 
Anomalina, then as the test becomes plano-convex and attached by 
the dorsal surface, the aperture swings over to the dorsal side. In 
Cyclocibicides and Cibicidella, genera of the Mediterranean especially, 
there is an added structure, annular in one and irregular with flask- 
shaped chambers in the other. Webbina is probably a degenerate 
genus belonging here. From this family came the attached forms 
placed in the families Homotremidae and Rupertiidae by the develop- 
ment at right angles to the area of the attachment. 


KEY TO THE GENERA 
I. Test nearly symmetrical 
A. Test more or less involute. 
1. Aperture usually median in the adult, at the base of the cham- 
NY = seepage Ras eek le RS Eee SN len Anomalina 
2. A supplementary aperture on the peripheral margin.-Anomalinella 
B. Test little if at all involute, much compressed. 
i Without abroad) keebinoloi8o. Y= LUGES ese DL FAL ts Planulina 
2. With: azbroad) thinvkeel an Suse eS eee ae eet Laticarinina 
II. Test strongly plano-convex. 
A. Aperture narrow, along the periphery and inner dorsal edge of the 


chamber. 
i? Test close coiled throughout. 22. sae eae_ eee ee Cibicides 
2: {Pesti becoming biserial - Pieri ei) ay. © etree Dyocibicides 
B. Aperture with a neck and lip. 
i irrecularly spreading see oa hs ee ee ee Cibicidella 
2. Irregulanly linear. eH) 2 oeesney a ese eee oe Le Webbina 
C. Aperture of several small openings..=.- io 2 2 eee Cyclocibicides 


Subfamily 1. ANOMALININAE 


Test compressed, nearly symmetrical on the two sides in the adult; 
aperture peripheral. 


Genus ANOMALINA d’Orbigny, 1826 


Anomalina p’OrBIGNY, Ann. Sci. Nat., vol. 7, 1826, p. 282.—H. B. Brapy, 
Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 671—CuHapman, The 
Foraminifera, 1902, p. 220.—CusuMan, Special Pub]. No. 1, Cushman Lab. 
Foram. Res., 1928, p. 315. 

Aspidospira EHRENBERG, Bericht. k. preuss. Akad. Wiss. Berlin, 1844, p. 75 
(genotype by designation, Aspidospira saxipara Ehrenberg). 
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Porospira EHRENBERG, Bericht. k. preuss. Akad. Wiss. Berlin, 1844, p. 75 
(genotype by designation, Porospira comes Ehrenberg). 

Rosalina (part) of AuTHORs. 

Rotalia (part) of AuTHoRs. 

Discorbina (part) of AuTHOoRs. 

Planorbulina (part) of AuTHoRs. 

Truncatulina (part) of AuTHorRs. 


Genotype, by designation.— Anomalina punctulata d’Orbigny. 

Test in the young, trochoid, in the adult often nearly involute on 
the dorsal as well as on the ventral side, the chambers added nearly 
in a planispiral manner, the inner coils of the dorsal side often appear- 
ing as a central raised boss; wall calcareous, perforate; aperture in 
the young on the ventral side, in the adult becoming peripheral at. 
the base of the last-formed chamber in the median line, sometimes 
with a boss of clear material over the umbilical region. 

Lower Cretaceous to Recent. 

The genus Anomalina is not as well characterized as some of the 
others of d’Orbigny. His original descriptions show that it is related 
to Cibicides, but may be used for those forms which are more nearly 
bilaterally symmetrical with the earlier chambers usually showing 
somewhat from either side, but the test not flattened and spread out. 
as much as in Planulina. 


ANOMALINA EDWARDSIANA (d’Orbigny) 


Plate 19, figure 4 


Rosalina edwardsiana D’ORBIGNY, in De la Sagra, Hist. Fis. Pol. Nat. Cuba, 
1839, ‘‘Foraminiféres,’’ p. 106, pl. 6, figs. 8-10. 

Anomalina edwardsiana CusHMAN, Publ. 311, Carnegie Instit., Washing- 
ton, 1922, p. 50, pl. 8, figs. 1, 2. 


Test unequally biconvex, the dorsal side flatter than the ventral, 
periphery slightly lobulated; chambers typically visible on both 
sides to the center, numerous, eight or nine in the last-formed coil, 
distinct; sutures distinct, those of the dorsal side more limbate and 
very slightly depressed, those of the ventral side less limbate but 
more depressed; wall coarsely perforate; aperture with an elongate, 
curved slit on the dorsal side of the last-formed chamber extending 
down the periphery, with a slight overhanging, thin lip. 


Anomalina edwardsiana—Material examined 





Bot- | 
Depth! tom 








Cata- Collec- Sas Sta- : in Character of | 4 puna 

nets tion of—| speci-| tion ta fath- ee bottom Re 
y mens oms | ‘ture 

3000 | J. A.C. 2 AONE Ory Torturess hig ses y EN Te Baie at dnees Rare. 


2305—31——8 
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Diameter not usually exceeding 0.50 mm. 

The types described by d’Orbigny came from shore sands of Cuba 
and Jamaica. It has been rare in the Tortugas collections occurring 
at several stations, but in few numbers. 


ANOMALINA CORONATA Parker and Jones 
Plate 18, figures 3, 4 (?) 


Anomalina coronata PARKER and JoNEs, Ann. Mag. Nat. Hist., ser. 2, vol. 
19, 1857, p. 294, pl. 10, figs. 15, 16—H. B. Brapy, Trans. Linn. Soe. 
Zool., vol. 24, 1864, p. 469, pl. 48, figs. 13 a, b; Rep. Voy. Challenger, 
Zoology, vol. 9, 1884, p. 675, pl. 97, figs. 1, 2-—-Woopwarp, The Observer, 
vol. 4, 1893, p. 177.—Fornasin1, Mem. Accad. Sci. Istit. Bologna, ser. 
5, vol. 3, 1893, pl. 2, fig. 17—Morton, Proc. Portland Soc. Nat. Hist., 
vol. 2, 1897, p. 120, pl. 1, fig. 21—Fuint, Ann. Rep’t. U. S. Nat. Mus., 
1897 (1899), p. 335, pl. 79, fig. 2—KuriarEr, Rep’t. Norwegian Fish. and 
Mar. Invest., vol. 1, No. 7, 1900, p. 46.—Cuapman, Journ. Linn. Soc. 
Zool., vol. 28, 1902, p. 406.—CusumMan, Amer. Geol., vol. 33, 1904, p. 
266.—Baae, Proe. U. 8. Nat. Mus., vol. 34, 1908, p. 159.—CHapman, 
Subantarctic Islands of New Zealand, 1909, p. 360, pl. 17, fig. 10.— 
Heron-ALLEN and Earuanp, Journ. Roy. Mier. Soc., 1909, p. 682; 1911, 
p. 337.—ScuuseErt, Abhandl. k. k. Geol. Reichsanst., vol. 20, pt. 4, 1911, 
p. 107.—Cusuman, Bull. 71, U. S. Nat. Mus., pt. 5, 1915, p. 47, pl. 18, 
fig. 5—Cuapman, Biol. Res. Endeavour, vol. 3, pt. 1, 1915, p. 31.—SipE- 
BoTTom, Journ. Roy. Mier. Soc., 1918, p. 258—Hatkyarp, Mem. Proc. 
Manchester Lit. Philos. Soc., vol. 62, pt. 2, 1918 (1919), p. 120.—Cusu- 
MAN, Bull. 100, U. S. Nat. Mus., vol. 4, 1921, p. 326, pl. 61, figs. 2 a—c.— 
Herron-AuuLen and EHaruanp, British Antarctic Exped., Zoology, vol. 6, 
1922, p. 212.— YaBr and Hanzawa, Jap. Journ. Geol. Pal., vol. 4, 1925 
(1926), p. 52.—Cuapman, New Zealand Geol. Survey, Pal. Bull. No. 11. 
1926, p. 80, pl. 16, fig. 4—CusHmMan and WICKENDEN, Proc. U. 8. Nat, 
Mus., vol. 75, art. 9, 1929, p. 14, pl. 6, figs. 9 a—c. 

Planorbulina farcata, var. (Anomalina) coronata PARKER and Jongs, Philos. 
Trans., vol. 155, 1865, p. 383, pl. 14, figs. 7-11. 

Planorbulina coronata Goiis, Kongl. Svensk. Vet. Akad. Handl., vol. 25, 
No. 9, 1894, p. 90, pl. 15, figs. 781-783. 


Test nautiloid, nearly equally biconvex, the dorsal side more con- 
vex than the ventral; the umbilical region concave on both sides, 
broad, in face view nearly as broad as the diameter; peripheral border 
nearly flattened in the later chambers which increase rapidly in 
width, about eight chambers in the final coil; wall coarsely perforate. 
The inner border of the chambers often of clear shell material; 
aperture a narrow curved slit at the ventral side of the chamber, 
oblique. 

Diameter up to 1.5 mm. 

This species was originally described from the North Atlantic. 
There are numerous records from other regions given in the list of 
references above, but it is difficult to be certain except from a study of 
the original material to determine whether or not they are really the 
same. 
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This is a highly developed species becoming very broad in its later 
chambers. The figures, (pl. 18, figs. 3a—-c) copied from those of 
Brady in the Challenger Report, are from off Prince Edward Island. 
Brady gives the following Atlantic records: “‘ten ‘Porcupine’ stations 
in the North Atlantic, depths from 155 to 1,630 fathoms; four points 
on the coast of Norway, 30 to 160 fathoms (Parker and Jones); the 
Shetland Seas, 75 to 90 fathoms; off the Azores, 450 fathoms; and off 
the Canaries, 600 fathoms; in the South Atlantic, off Pernambuco, 350 
fathoms; off Tristan d’Acunha, 100 to 150 fathoms; and north of the 
Falkland Islands, 1,035 fathoms.” 

The following variety may be distinguished: 


Anomalina coronata—Material examined 








Bot- 
Num- Depth 
Cata- : = tom 
Collection |ber of . : in Character of 
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Albatross ° , aur °o , ua 
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21886 | U.S.N.M.| 2| Goldseeker_| 61 34 00 N.; 2400 E__|_______ | ieth -tiescaleilg Do. 





ANOMALINA CORONATA Parker and Jones, var. CRASSA, new variety 
Plate 19, figures 1, 2 


Test very broad and thick, the umbilical areas covered with a 
secondary thickening of calcareous wall which is irregularly perforated 
by canals leading to the umbilical area. 

Holotype of variety (Cat. No. 21887, U.S.N.M.) from Albatross 
Station D2063, off the eastern coast of the United States, in 141 
fathoms. 

At the type station this variety is very abundant. Even in the 
early stages the great thickening of the test is shown. 


Anomalina coronata, var. crassa—Material examined 








| | 
Bot- 
Num- | 
Cata- : Depth | tom 
logue | Collection | ber of) station Locality in fath-| tem- | Character | 4 hundance 
No of— speci- oms | pera- | of bottom 

eS ture 
21887 | U.S.N.M.| 1 
21888 | U.S.N.M. 1 Albatross. \'s0. ae foci See | 
21889 | U.S.N.M 10+{} D2063_---- 42 23 00 N.; 66 23 00 W- 141 46 | s. ers. g-_.| Abundant. 
21890 | U.S.N.M.| 10+ | 
21891 | U.S.N.M.| 10+ | Goldseeker_| 61 3400 N.; 2 400 E_-}_-------|_----- | coscmeevost Do. 


| 
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ANOMALINA SEMIPUNCTATA (Bailey) 
Plate 18, figures 1, 2 


Rotalina semipunctata Baitey, Smithsonian Contrib., vol. 2, art. 3, 1851, p. 
11, pl., figs. 17-19. 

Anomalina polymorpha Costa, Atti dell’ Accad. Pont., vol. 7, 1856, p. 252,. 
pl. 21, figs. 7-9 —H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9, 1884, 
p. 676, pl. 97, figs. 3-7—Howcuin, Trans. Proc. Roy. Soc. So. Australia,. 
vol. 12, 1889, p. 183 —Woopwarp, The Observer, vol. 4, 1898, p. 177.— 
Eacer, Abhandl. kén. bay. Akad. Wiss. Miinchen, Cl. II, vol. 18, 1893,. 
p. 380, pl. 14, figs. 27, 28, 32-34.—-Amriets, Nat. Sicil., Ann. XIV, 1895, p.. 
119.—Cuapman, Proc. Zool. Soc. London, 1895, p. 41.—Fuint, Ann. 
Rep’t. U. S. Nat. Mus., 1897 (1899), p. 336, pl. 79, fig. 3—CHAPMaAN,,. 
Trans. New Zealand Instit., vol. 38, 1905 (1906), p. 104; Journ. Quekett. 
Micr. Club, ser. 2, vol. 10, 1907, p. 188.—Bace, Proc. U. 8. Nat. Mus.,. 
vol. 34, 1908, p. 160 —Cuarman, Journ. Linn. Soc. Zool., vol. 30, 1910, p. 
421.—Scuusert, Abhandl. k. k. geol. Reichsanst, vol. 20, pt. 4, 1911, p. 
107, fig. 15 (in text) —Prarcery, Trans. Roy. Soc. Edinburgh, vol. 49, 1914, 
p. 1028.—Cuapman, Biol. Res. Endeavour, vol. 3, pt. 1, 1915, p. 31.— 
Heron-ALLEN and EAaruanp, Trans. Zool. Soc. London, vol. 20, 1915, p.. 
712, pl. 53, figs. 2-5.—Cusuman, Bull. 71, U.S. Nat. Mus., pt. 5, 1915, p. 
47, pl. 19, figs. 3, 4—CuHapman, Rep’t. British Antarctic Exped., Geol.,. 
vol. 2, 1916 (1917), p. 70.—SiprBorrom, Journ. Roy. Mier. Soc., 1918, p.. 
258.—CusHMAN, Bull. 100, U. S. Nat. Mus., vol. 4, 1921, p. 324, pl. 61,. 
figs. 3a, b —HmRon-ALLEN and EArLAND, Rep’t. British Antarctic Exped., 
Zool., vol. 6, 1922, p. 212.—Hanzawa, Jap. Journ. Geol. Pal., vol. 4, 1925. 
(1926), p. 48.—Yase and Hanzawa, Jap. Journ. Geo]. Pal., vol. 4, 1925: 
(1926), p. 52.—Kocu, Ber. Schweiz. Pal. Ges., vol. 19, No. 3, 1926, p. 747.. 


Test nautiloid, nearly equally biconvex, ventral side concave, dorsal. 
convex; umbilical region on ventral side depressed ; seven to eight cham-- 
bers in the final coil, in face view broad; periphery broad, angled, some 
of the chambers with a single large tooth-like projection at the 
periphery; wall coarsely perforate; aperture an elongated arched slit- 
at the base of the chamber. 

Diameter up to 1.5 mm. 

Brady gives three stations for this species in the North Atlantic: 
“Off Bermuda, 435 fathoms; off Sombrero Island, 450 fathoms; and. 
off Culebra Island, 390 fathoms.” It occurs in considerable numbers: 
in the Albatross dredgings off the coast of Georgia. 

In the Philippines there are some very peculiar varieties of this. 
species, but the Atlantic specimens are fairly simple. 

This species was first described and figured by J. W. Bailey from off 
the eastern coast of the United States in 1851. Specimens from along: 
our coast in the Albatross dredgings are often of just the shape and. 
character given by Bailey. The ventral side is concave and smooth. 
in the adult, while the dorsal side is very coarsely perforate. 

Brady in the Challenger Report puts Bailey’s species as a synonym. 
of ‘‘ Truncatulina ungeriana d’Orbigny,” but it is not Brady’s species: 
which again is not that of d’Orbigny as noted under Cibicides. The: 
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spinose forms of Anomalina semipunctata such as figured by Brady 
and also figured here often occur with the nonspinose forms, and are 
evidently variations of the typical in this very variable species. 

Hofker has placed this species as the microspheric form of Carpen- 
teria utricularis (Carter). In our experience with the collections of the 
Western Atlantic, Carpenteria does not occur with this Anomalina, 
and both microspheric and megalospheric specimens of Anomalina 
semipunctata seem to occur, although sections should be made to 
determine this point with certainty. 


Anomalina semipunctata—Material examined 


























Ree gi Ot pee cg ee ee 
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21892 | U.S.N.M. 5 | D2314___| 32 43 00.N.; 77 51 00 W- 159 | 47.4 | ers. s., bk. | Common. 
Zs. 
21893 | U.S.N.M. | 1 D2355___| 20 56 48 N.; 86 27 00 W- Soy | 2. 2 ylvozic . bz Rare. 
21804 | US.N.M.| 2. |\po416_._| 31 26 00N.; 79 07 00 W-| 276 | 53.8 | co., bvk. sh.| Abundant 
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21899 | U.S.N.M. 3 | D2668__-| 30 58 30 N.; 79 38 30 W_ 294 | 46.3 | gy. s. dd. Do. 
co. 
13051 | J.A.C. | Ds sees te a Off Government Cut, PSS eee eae anal Do. 
Miami, Fla. 





ANOMALINA AMMONOIDES Reuss 


There are numerous records for this species in the present oceans, 
but they do not seem to be identical with Reuss’s species. They 
should be studied for possibility of several species with local distri- 
butions. The species referred to by Reuss is very different, and is 
named here Anomalina flintii, and the Nautilus ammonoides of 
Gronovius is a still different form. 


ANOMALINA GROSSERUGOSA Reuss 


Many records for this species are evidently not the same as that 
described by Reuss. It has been the custom to refer many things to 
A. grosserugosa and A. ammonoides so that there is much confusion 
in regard to Recent material passing under those names. 


ANOMALINA GLOBIGERINOIDES Egger 


This species described by Egger from numerous stations is difficult 
to make out from the figure. I examined material from several of the 
stations in Egger’s collection in Munich from which it was recorded, 
but failed to find any specimens. 

Terquem describes and figures numerous things from Recent col- 
lections off Dunkerque as Anomalina, but they probably all belong to 
Cibicides. They are Anomalina hemisphaerica Terquem, A. limbata 
Terquem, A. nodulosa Terquem, A. scutellata Terquem, and A. simplex 
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Terquem. Another species described from off Norway by Terquem 
as A. irregularis is also probably an irregular Cibicides. 


ANOMALINA FLINTII, new species 
Plate 18, figures 5 a-c i 


Anomalina ammonoides Fuint (not Reuss), Ann. Rep’t. U. 8. Nat. Mus., 
1897 (1899), p. 335, pl. 78, fig. 4. 

Test biconvex, periphery rounded, dorsal side showing all the coils, 
ventral side showing a slight amount of the earlier coiling; chambers 
numerous, as many as fifteen in the last-formed coil, increasing very 
gradually and evenly in size as added; sutures strongly limbate on 
both sides, those of the dorsal side uniting with the raised spiral suture; 
wall very coarsely perforate, the dorsal side further ornamented by 
the raised sutures; aperture slightly ventral to the median line. 

Diameter up to nearly 1 mm. 

Holotype (Cat. No. 21882, U. S. N. M.), from Albatross Station 
D 2352 in 463 fathoms off the west coast of Cuba. 

This fine species is very abundant at the Albatross station from 
which Flint originally recorded it, and appears to be localized, as it 
has not occurred elsewhere in the Albatross or other dredgings. 


Anomalina flintii— Material examined 


Bot- 
Num- Depth 
Cata- : : tom 
Collection | ber of . . in Character of 
doen pee speci- Station Locality fath- oe oneiaa Abundance 
mens oms | ture 
Albatrogs)| 0; 7%!” Seas? 
a eee ate \ D2352 | 22 35 00 N.;84 23 00 W.-| 463] 45| wh. co.-._- Abundant. 


ANOMALINA BALTHICA (Schroeter) 
Plate 19, figures 3 a-c 


Nautilus balthicus ScHRoETsER, Einleitung, vol. 1, 1783, p. 20, pl. 1, fig. 2. 

Operculina complanata PARKER and Jonss (not d’Orbigny), Ann. Mag. Nat. 
Hist., ser. 2, vol. 19, 1857, p. 285, pl. 11, figs. 3, 4. 

Nonionina elegans WitL1AMsON, Rec. Foram. Gt. Britain, 1858, p. 35, pl. 3, 
figs. 74, 75. 

Operculina ammonoides PARKER and Jones (not Gronovius), Introd. Foram. 
Appendix, 1862, p. 810.—H. B. Brapy, Trans. Linn. Soc. Zool., vol. 24, 
1864, p. 474; Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 745, pl. 92, 
figs. 1, 2—Wkrutaut, Proc. Roy. Irish Acad., ser. 3, vol. 1, 1891, p. 493.— 
Woopwakrp, The Observer, vol. 4, 1893, p. 201—Eacrr, Abhandl. kon. 
bay. Akad. Wiss. Miinchen, Cl. II, vol. 18, 1893, p. 434, pl. 20, figs. 38, 
39.—Sitvestrri, Mem. Accad. Pont. Nuovi Lincei, vol. 9, 1893, p. 217, 
pl. 6, fig. 5—Goiis, Kongl. Svensk. Vet. Akad. Handl., vol. 25, No. 9, 
1894, p. 105, pl. 17, fig. 833—Jonrs, Foram. Crag, pt. 4, 1897, p. 364, 
pl. 7, figs. 34 a, b,—Kuiarr, Rep’t. Norwegian Fish. and Mar. Invest., 
vol. 1, No. 7, 1900, p. 51.—Wriaut, Irish Nat., vol. 9, 1900, p. 55.— 
Fornasini, Mem. Accad. Sci. Istit. Bologna, ser. 5, vol. 10, 1902, p. 66.— 
MiuuetTT, Rec. Foram. Galway, 1908, p. 7—H®ERoN-ALLEN and HARLAND, 
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Journ. Roy. Micr. Soc., 1909, p. 697; Proc. Roy. Irish Acad., vol. 31, pt. 
64, 1913, p. 147.—Cusuman, Bull. 71, U. S. Nat. Mus., pt. 4, 1914, p. 37, 
pl. 14, fig. 7—Herron-ALLEN and Earuanp, Trans. Zool. Soc. London, 
vol. 20, 1915, p. 737; Trans. Linn. Soc. London, ser. 2, vol. 11, 1916, p. 
283.—CusHMAN, Bull. 100, U.S. Nat. Mus., vol. 4, 1921, p. 382.—HxEron- 
ALLEN and Earuanp, British Antarctic Exped., Zoology, vol. 6, 1922, p. 
230.—C.topivs, Archiv. Ver. Freunde Nat. Mecklenburg, 75 Jahr., 1922, 
p. 144.—Hanzawa, Jap. Journ. Geol. Pal., vol. 4, 1925 (1926), p. 45. 
Nummulina perforata, var. (Operculina) ammonoides PARKER and JONES, 
Philos. Trans., vol. 155, 1865, p. 398, pl. 14, fig. 44; pl. 17, figs. 62, 63. 

Test small, compressed, nearly bilaterally symmetrical, periphery 
subacute to rounded; chambers very distinct, earlier ones somewhat 
involute, very gradually increasing in size and uniform in shape; 
sutures strongly limbate on both sides, slightly curved, uniting with 
the spiral suture to form a raised thickened spiral toward the center 
of each side; wall smooth, finely perforate; aperture near the periphery 
but extending somewhat to the ventral side. 

Diameter not usually more than 0.50 mm. 

This species is very abundant in the cold waters of the North 
Atlantic, especially on the eastern side, but does not occur in the 
Albatross dredgings from the western Atlantic. The species does not 
belong to Operculina. The early test is spired although the spire 
is low and the test is not bilaterally symmetrical. It is evidently 
a form of Anomalina as that genus is now used. 

Heron-Allen and Earland have already indicated that Gronovius’s 
name of Nautilus ammonoides was not applicable to this small, 
cold-water form. This is further aggravated by Reuss’s species of 
Anomalina ammonoides. It is much the best procedure therefore 
by the rules to take up with Schroeter’s name which evidently was 
applied to the species in question, and is the first available name. 

It has always been an anomaly to have a genus like Operculina 
which has very complex species characteristics of shallow waters in 
the tropics include this small species of very cold and often deep 


waters. 
Anomalina balthica— Material examined 








Bot- 
Num- ; Depth 
Cata- : : tom 
Collection | ber of : A in Character 
ine x speci- Station Locality fake a of bottom | Abundance 
‘4 mens oms ture 
13041 J.A.C. 1 Flying Are 4 
13042 TAC. 10+ Faicon AO mil. 8. of Glencoe, Ire Bae |e ott bee Sear Abundant, 
10185 J.A.C 10+ |} Log. 8___-__- : 
Lord Bandon 
13043 J.A.C 1 og: Sa. -=5-)2 Nymph Bank, 8. of Cork | 52.5 |...---|.----------- Rare, 
Harbor, Ireland. 
13044 TIALC. 2 eg: 42..2.2 2 Of” Bantry "Bay. Shy (MSY. Gales te eee er Do. 
Ireland. 
10184 TAO. 104- | Log: 585. -_-_|-_-__ 4 eat ee eee AG Ne ae Sees Abundant. 
Goldseeker i 
13045 J.A.C. 10+ | Haul 23_--_-- Arnish Point, The Minch. fre a | EY Se eee are Do. 
21880 2 Goldseeker:-\.61 S400 °N 22) 400 R= 2) eee ee ee eee Rare. 


U.S.N.M. 
RSs UsS.N.M..| 1 |:---- GQ:22=.-= 5941 OOUNG SeOD 00M Wiese see = Seen eee ae 
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Genus PLANULINA d’Orbigny, 1826 


Planulina v’OrxBieny, Ann. Sci. Nat., vol. 7, 1826, p. 280—CusHMaAN, 
Special Publ. No. 1, Cushman Lab. Foram. Res., 1928, p. 318. 

Anomalina (part) of AuTHORs. 

Truncatulina (part) of AUTHORS. 


Genotype, by designation.—Planulina ariminensis d’Orbigny. 

Test in the young trochoid, in the adult very much compressed, 
evolute, the earlier chambers visible from both sides of the test in the 
megalospheric form, in the microspheric form with the central area 
raised on the dorsal side; wall calcareous, coarsely perforate; aperture 
at the base of the chamber at the median line. 

Cretaceous to Recent. 


PLANULINA ARIMINENSIS d’Orbigny 


Planulina ariminensis p’OrBiGNy, Ann. Sci. Nat., vol. 7, 1826, p. 280, pl. 5, 
figs. 1-3 bis; Modéles No. 49.—Cusxman, Contr. Cushman Lab. Foram. 
Res., vol. 5, 1929, p. 102, pl. 15, figs. 3, 4. 

Planorbulina ariminensis PARKER, Jones, and H. B. Brapy, Ann. Mag. 
Nat. Hist., ser. 3, vol. 16, 1865, p. 26, pl. 3, fig. 78. 

Anomalina ariminensis H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9, 
1884, p. 674, pl. 938, figs. 10, 11. 


Test generally planispiral, somewhat evolute on both sides, very 
much compressed, periphery truncate, sides of the test flattened and 
nearly parallel, with a very slight umbo on the ventral side; chambers 
distinct, narrow and strongly curved; sutures distinct, strongly 
limbate; wall coarsely perforate, the sutures and umbonate portion 
on the ventral side often papillate; aperture at the periphery and 
extending over on the dorsal side along the inner border of the chamber. 

Length up to about 1 mm.; thickness 0.15 mm. 

Brady’s figures in the Challenger Report of specimens from South- 
east of Pernambuco, Brazil, are very typical. He also records the 
species from the North Atlantic, 150 to 1,600 fathoms, and from the 
South Atlantic, 350 and 2,200 fathoms. In the Albatross material, 
the species does not seem to be present in the western Atlantic. 


PLANULINA WUELLERSTORFI (Schwager) (7) 
Plate 19, figures 5, 6 


Anomalina wuellerstorfi ScHwaaer, Novara-Exped., Geol. Theil., vol. 2, 
1866, p. 258, pl. 7, figs. 105, 107. 

Truncatulina wuellerstorfi H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9, 
1884, p. 662, pl. 93, figs. 8, 9. 

Planulina wuellerstorfi CusHMan, Contr. Cushman Lab. Foram. Res., vol. 5, 
1929, p. 104, pl. 15, figs. 1, 2. 


Test much compressed, early stages trochoid later ones somewhat 
spread out, periphery rounded, ventral side somewhat convex or at 
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least umbonate, dorsal side nearly flat; chambers numerous, narrow; 
sutures distinct, limbate, curved, on the ventral side with a decided 
angle; wall coarsely perforate, the sutures and the spiral suture 
raised especially on the dorsal side; aperture at the periphery and 
extending over onto the dorsal side along the inner margin of the cham- 
ber, with a slight lip. 

Diameter up to 1 mm.; thickness, 0.15 to 0.35 mm. 

This species was described from the Pliocene of Kar Nicobar by 
Schwager. It has been recorded as ‘“‘Truncatulina wuellerstorfi’ by 
many authors from widely scattered stations and from various fossil 
deposits. There is a great variation in the thickness of the test and 
the amount of involution. It tends toward Cibicides in many speci- 
mens. There is much variation also as in other species of this family 
in the amount of sculpture of the surface due to excess of lime and 
a thickening of the test. The species is fairly common in deep water 
of many parts of the present oceans. 


PLANULINA FOVEOLATA (H. B. Brady) 
Plate 20, figures 2, 3 
Anomalina foveolata H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9, 
1884, p. 674, pl. 94, figs. 1 a-c—Hrron-ALLEN and Earuanp, British 
Antarctic Exped., Zoology, vol. 6, 1922, p. 233. 
Anomalina ariminensis H. B. Brapy, PARKER, and JONES (part) (not 
d’Orbigny), Trans. Zool. Soc. London, vol. 12, 1888, p. 228, pl. 45, figs. 
21a, 6 (not 21, 22). 
Discorbina biconcava Fuint (not Jones and Parker), Ann. Rep’t. U. S. 
Nat. Mus., 1897 (1899), p. 327, pl. 72, fig. 5. 

Test nearly planispiral, compressed, plano-convex, periphery thick 
and rounded, early whor!s visible from both sides of the test; chambers 
9 to 11 in the last-formed whorl, distinct; sutures oblique, distinct, 
on the flattened side slightly depressed and slightly limbate, on 
the convex side raised, especially over the early portion; wall coarsely 
perforate, on the flattened side fairly smooth, on the convex side 
sculptured and deeply pitted; aperture mostly peripheral, extending 
slightly onto the flattened side. 

Diameter 0.50 to 0.70 mm. 

The only Challenger station for this species was off Bermuda in 
435 fathoms. Heron-Allen and Earland record it from off the coast 
of Rio de Janeiro, 40 fathoms, a single specimen. Egger records it 
from off Mauritius, but the figure he gives is not very convincing. 
It has occurred rarely in the Albatross collections from the Western 
Atlantic. It may be noted that Brady, Parker, and Jones record 
a specimen from the Abrohlos Bank as ‘‘Anomalina ariminensis”’ 
which seems to be this species. * 





‘€ Trans. Zool. Soc., London, vol. 12, 1888, pl. 45, fig. 21. 
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Planulina foveolata—Material examined 








Cata- f Num- Depth a 
logue i eel ber of | station Locality fath- | tem- oe of | Abundance 
Na. — speci- ot pera- ottom 
mens oms | ‘tur 
ure 
Albatross; 9° % % Ce rete 
21915 | U.S.N.M. 1 D2399 | 28 44 00 N.; 86 18 00 W-_-- 196 }o1.6 | "ey. m= =22--- Rare. 
21916 | U.S.N.M. 7 1D2400 | 28 41 00 N.; 86 07 00 W___| 169 !______ gy. moL328! Common. 
21917 | U.S.N.M. 1 D2629 | 23 48 40 N.; 75 10 40 W__-_| 1,169 | 38.4 | co. s________- Rare. 
21918 | U.S.N.M. 1) Se Off Government Cut, 75 ib. 2 Aes Sree ere Do. 
| Miami, F 
13052 Jee e: Oye Off Sambo Key, Wate Rare SOR see ee Be Few. 
21919 | U.S.N.M. Di ire. aeve <I NSS ee em ‘a (eral Aa ne Tee he a IEA ON Sees ee 5 Bee ae Rare 
21920 | U.S.N.M. ATE Sate SE UF Off Ragged Reef, Fla_____- Voor 22 ECi SS eea eee Do. 
13053 J.A.C. Anite rps a Off Ragged Key, Filass Ss PL een Se See ae es Do. 
13054 IcA.G; 2) ceed silis wAOlet. ERG TTS he SE 2b (520 APP te Do. 
21921 | U.S.N.M. De | tetsu “Off Ragged Reef, Fla__ SO hee pe a a Do. 
21922 | U.S.N.M. Ge Off Sand Key, Fia_tt BALE VRIES poh eer eee . Few. 
21923 | U.S.N.M. nln eee Off Fowey Light, Fla_-_-__- ADI! Sos 8) os De eee Rare. 
21924 | U.S.N.M. PP eee. ERR Ea S49 io 2258 fot ETE ee 45 i 235155) 42 eee ee Do. 
13055 J.A.C, 1) 23 See ee ols ps Oe sR GO eh eto) eae ee Do. 
13056 JeA.. @, Dh a aos Off Key West, Fla_______- Mos |e HOY eee ATE TS Do. 
21925 | U.S.N.M. 1 Fescaee Off Fowey Light, Wie: eu FS | ees I na ee Do. 











PLANULINA CARIBAEA, new species 


Plate 20, figures 1 a-c 


Test planispiral or nearly so, much compressed, evolute, consisting 
of about two and a half coils, periphery rounded, ventral side slightly 
concave near the middle; chambers distinct, rather rapidly increasing 
in size in the last part of the final coil; sutures distinct, slightly limbate, 
joining with the slight keel, very slightly depressed on the ventral 
side; wall smooth, on the dorsal side with the perforations very dis- 
tinct, ventral side very finely perforate; aperture near the periphery, 
small, low. 

Length of holotype, 0.42 mm.; breadth, 0.830 mm.; thickness, 
0.06 mm. 

Holotype (Cushman Coll. No. 13,143) from Montego Bay, Jamaica. 

This is an interesting and very distinct species which is probably 
to be found widely distributed in the West Indian region. It most 
closely resembles some of the species of the Australian region. 

There are various species assigned to Planulina by Ehrenberg 
which do not belong in this genus. Numbers of these are from 
Atlantic records, and it seems that many of them are Globorotalia 
menardii (d’Orbigny) while others are probably some of the flatter 
forms of Globigerina. The Atlantic ones may be noted here for 
reference: 

Planulina abyssicola Ehrenberg (Abhandl. Akad. Wiss. Berlin, 
1872 (1873), pl. 1, fig. 15). Davis Strait, 9,240 feet in depth. 

P. depressa Ehrenberg (Abhandl. Akad. Wiss. Berlin, 1872 (1873), 
pl. 1, fig. 20). Davis Strait, 6,000 feet in depth. 

P. diaphana Ehrenberg (Abhandl. Akad. Wiss. Berlin, 1872 (1873), 
pl. 5, fig. 10). Gulf Stream, near Florida, 2,556 feet in depth. 

P. groenlandica Ehrenberg (Abhandl. Akad. Wiss. Berlin, 1872 
(1873), pl. 1, fig. 17). Davis Strait, 10,998 feet in depth. 
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P. heterocyclia Ehrenberg (Abhandl. Akad. Wiss. Berlin, 1872 
(1873), pl. 4, fig. 6). Atlantic Telegraph Line, 1856, from 9,540 feet 
in depth. 

P. laevigata Ehrenberg (Abhandl. Akad. Wiss. Berlin, 1872 (1873), 
pl. 1, fig. 10). Davis Strait, 6,000 feet in depth. 

P. leptoderma Ehrenberg (Abhandl. Akad. Wiss. Berlin, 1872 (1873), 
pl. 5, fig. 8). Gulf Stream, near Florida, 9,066 feet in depth. 

P. mauryana Ehrenberg (Abhandl. Akad. Wiss. Berlin, 1872 
(1873), pl. 3, fig. 1). Atlantic Telegraph Line, 1856, from 11,580 
feet in depth. ; 

P. megalopentas Ehrenberg (Abhandl. Akad. Wiss. Berlin, 1872 
(1873), pl. 4, fig. 7).. Atlantic Telegraph Line, 1856, from 9,600 
feet in depth. 

P. micropentas Ehrenberg (Abhandl. Akad. Wiss. Berlin, 1872 
(1873), pl. 4, fig. 8). Atlantic Telegraph Line, 1856, from 9,600 
feet in depth. 

P. perihezas Ehrenberg (Abhandl. Akad. Wiss. Berlin, 1872 (1873), 
pl. 3, fig. 13). Atlantic Telegraph Line, 1856, from 9,780 feet in 
depth. 

P. seriata Ehrenberg (Abhandl. Akad. Wiss. Berlin, 1872 (1873), pl. 
5, fig. 9). Gulf Stream, near Florida, 9,066 feet in depth. 

P. sphaerocharis Ehrenberg (Abhandl. Akad. Wiss. Berlin, 1872 
(1873), pl. 4, fig. 9). Atlantic Telegraph Line, 1856, from 2,460 feet 
in depth. 

P. tenuis Ehrenberg (Abhandl. Akad. Wiss. Berlin, 1872 (1873), pl. 
3, fig. 2). Atlantic Telegraph Line, 1856, from 9,780 feet in depth. 

P. erosa Ehrenberg (Mikrogeologie, 1854, pl. 35, iv, i). Bottom 
sample, Atlantic Ocean. 


Genus LATICARININA Galloway and Wissler, 1928 


Laticarinina GALLowAy and WIssteR, Journ. Pal., vol. 1, 1927-28 (1928), 
p. 193.—Cusuman, Special Publ. No. 1, Cushman Lab. Foram. Res., 
1928, p. 318. 

Pulvinulina (part) of AUTHORS. 

Pellatispira CUSHMAN, 1927 (not Boussac). 

Carinina GaLLoway and WissLER, 1927 (not Rubrecht). 

Genoholotype.—Pulvinulina repanda, var. menardii, subvar. pau- 
perata Parker and Jones. 

Test typically plano-convex, the dorsal side flattened, ventral 
side convex, in the early stages especially of the microspheric form 
trochoid, the aperture on the periphery or even on the ventral side 
as in Cibicides, later on the margin on the dorsal side, a low, elongate 
opening at the base of the chamber, a wide flange of clear material 
separating the later coils and forming a carina about the periphery. 

Eocene to Recent. 
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This genus was referred by Galloway and Wissler to the Lagenidae, 
but the early stages are trochoid and the stages connecting it with 
others of the Anomalinidae are well marked. 


LATICARININA PAUPERATA (Parker and Jones) 
Plate 20, figures 4 a—c; plate 21, figures 1 a—c 


Pulvinulina repanda, var. menardii, subvar. pauperata PARKER and JONES, 
Philos. Trans., vol. 155, 1865, p. 395, pl. 16, figs. 50, 51. 

Pulvinulina pauperata H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 
9, 1884, p. 696, pl. 104, figs. 3-11; Quart. Journ. Geol. Soc., vol. 44, 1888, 
p. 10.—Ee@cemrr, Abhandl. kén. bay. Akad. Wiss. Miinchen, Cl. II, vol. 
18, 1893, p. 412, pl. 17, figs. 32-34.—CuHarman, Proc. Zool. Soc. London, 
1895, p. 42—Goiis, Bull. Mus. Comp. Zodél., vol. 29, 1896, p. 77.—F int, 
Ann. Rept. U. 8. Nat. Mus., 1897 (1899), p. 330, pl. 74, fig. 3—CuapMan, 
Journ. Linn. Soc. Zool., vol. 30, 1910, p. 423—Scuusrrt, Abhandl. 
k. k. geol. Reichsanst., vol. 20, pt. 4, 1911, p. 112.—Cusuman, Bull. 71, 
U. 8. Nat. Mus., pt. 5, 1915, p. 61, pl. 23, figs. 2, 3; Bull. 100, vol. 4, 
1921, p. 340, pl. 68, fig. 2—HrrRoNn-ALLEN and Earuanp, British Antarctic 
Exped., Zool., vol. 6, 1922, p. 217—Kocu, Ber. Schweiz. Pal. Ges., vol. 
18, 1923, p. 351; vol. 19, No. 8, 1926, p. 728.—Yaser and Hanzawa, Jap. 
Journ. Geol. Pal., vol. 4, 1925 (1926), p. 52.—Nuvtrraut, Quart. Journ. 
Geol. Soc., vol. 84, 1928, p. 100. 

Pellatispira pauperata CUSHMAN, Bull. Scripps Instit. Oceanography, Tech. 
Ser., vol. 1, 1927, p. 176, pl. 6, fig. 13. 


Test in the young, trochoid, in the adult becoming planispiral or 
nearly so, early chambers close coiled, later ones becoming loosely 
coiled with a broad plate between the coils; periphery with a broad, 
thin, transparent carina; chambers numerous, inflated, ten to fifteen 
in the last-formed coil; sutures depressed; aperture a narrow opening 
on the ventral side near the periphery. 

Brady records this species from ‘‘12 localities in the North Atlan- 
tic, at depths of 390 to 2,176 fathoms, its northern limit being about 
Insibode 56° (N.24ab tour os abst in the South Atlantic 675 to 2,350 
fathoms.”’ It is common in a few of the Albatross stations, eapebialley 
from the Gulf of Mexico. 


Laticarinina pauperata— Material examined 





! 























Bot- 
Num- Depth 
Cata- * . tom 
Collection | ber of : ae in Character of 

logue 7M speci= Station Locality fath- tous Sadist Abundance 

: mens oms tie 

Albatross| ° ' “” i rine Ue 

21900 |U.S. N. M. 3 2150___| 18 84 45 N.; 81 2110 W-__-| 382] 45.8 | wh. ers. s_---| Rare. 
21901 |U.S.N. M. 8 | D2144___ < 49 0ON. : 79 31 30 W_- $06.) ==> =e gn. a peer Common. 
21902 |U.S. N. M. 2 | D2144___| 9 49 00 N.; 79 31 30 W-_- SSGr\2.2222 ons eae Do: + (4 
219038 |U.S. N. M. 2 | D2314___| 32 43 00 N. : 77 51 00 W-- 159 | 47.4 | crs. a ay sp| Rare. 
21904 |U.S.N. M. 1) D2381 28 05 00 N.; 87 56 15 W_- focus | eae lpr Ame Do 
21905 |U. 5. N. M. 1 | D2381___| 28 05 00 N.; 87 56 15 W-- L3SD |S Bee ee 16; br. ee mem Do 
21906 |U.S. N. M. 1 | D2385___| 28 51 00 N.; 88 18 00 W--- 130.) 40"17 Mey Tiree eee Do 
21907 |U. S. N, M. 1 | D2885_--| 28 51 00 N.; 88 18 00 W--- 730 | 40.1 | gy. m.--.--- Do 
21908 |U. S. N. M. 2 | D2392___| 28 47 30 N.; 87 27 00 W--- 724 | 40.7 me ey ye. Do 
21909 |U.S. N. M. 4 | D2394___| 28 38 30 N.; 87 02 00 W___ 420 | 41.8 | gn, m-_-_-.-- Few. 
12910 |U.S.N. M. 1 | D2679__-| 32 40 00 N.; 76 40 30 W-_-- 782 | 38.6 it. a oz.---| Rare. 
12911 |U.S. N. M. 1 | D2751___| 16 54 00 N.; 68 12 00 W_-- 687 40 | bu. glob. oz- Do. 
12912 |U.S.N. M. 1 | D2751_..| 16 54 00 N.; 63 12 00 W__- 687 40 | bu. glob. oz- Do. 
12913 |U.S.N. M. 1 | D2754___| 11 40 00 N.; 58 33 00 W_-- 880 38 | glob. oz----- Do. 
12914 |U.S. N. M. 1 | D2760_--| 12 07 00'S.; 37 17 00 W-.--| 1019 | 39.5 | Drees ses Do. 
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Brady says that this species “‘is essentially a deep-water Foram- 
inifer, and there is no reason to suppose that it is, under any 
circumstances, a pelagic species.’’ It is noteworthy, however, that it 
usually occurs in Globigerina-ooze associated with pelagic species, 
and the same is true of the fossil occurrences. 

There are other species in the Pacific which connect this with 
typical Cibicides and other genera of the Anomalinidae. 


Genus ANOMALINELLA Cushman, 1927 


Anomalinella CusHMan, Contr. Cushman Lab. Foram. Res., vol. 3, 1927, 
p. 93; Special Publ. No. 1, Cushman Lab. Foram. Res., 1928, p. 322. 
Truncatulina (part) of AUTHORS. 


Genoholotype.—Truncatulina rostrata H. B. Brady. 

Test in the early stages trochoid, in the adult nearly planispiral and 
with the chambers almost entirely involute; wall calcareous, coarsely 
perforate; aperture on the ventral margin of the last-formed chamber 
between the periphery and the umbilical area with a supplementary 
aperture just below the peripheral margin, elongate and parallel to 
the axis of coiling. 

Miocene (?) to Recent. 

This genus seems to be limited to the Indo-Pacific. 


Subfamily 2. CIBICIDINAE 


Test with the dorsal side flattened or concave, the aperture extend- 
ing over onto the dorsal side along the inner margin of the chamber or 
entirely on the dorsal side, test typically attached by the dorsal side. 


Genus CIBICIDES Montfort, 1808 


Cibicides Montrort, Conch. Syst., vol. 1, 1808, p. 123.—Cusuman, Special 
Publ. No. 1, Cushman Lab. Foram. Res., 1928, p. 322. 

Storilus Montrort (?), Conch. Syst., vol. 1, 1808, p. 131 (genoholotype, 
Storilus radiatus Montfort). 

Polyxenes Montrort (?), Conch. Syst., vol. 1, 1808, p. 189 (genoholotype, 
Polyzenes cribraius Montfort= Nautilus farcius Fichtel and Moll). 

Nautilus (part) of AUTHORS. 

Truncatulina p’OrBieny, Ann. Sci. Nat., vol. 7, 1826, p. 279 (genotype, by 
designation, Cibicides refulgens MONTFORT). 

Lobatula Fuemine, Hist. Brit. Anim., 1828, p. 232 (genoholotype, Lobatula 
vulgaris Fleming). 

Rosalina and Rotalina (part) of AUTHORS. 

Aristeropora EHRENBERG, Monatsber. k. preuss. Akad. Wiss. Berlin, 1858, 
p. 11 (genotype, by designation, Aristeropora graeca Ehrenberg). 

Heterolepa FRANZENAU, Termeszetrajzi Fiisetek, vol. 8, 1884, p. 181 (geno- 
type, by designation, Rotalina dutemplei d’Orbigny). 

Pseudotruncatulina ANDREAE, Abhandl. geol. Special karte Elsass-Lothr., 
vol. 2, pt. 3, 1884, p. 213 (genoholotype, Rotalina dutemplei d’Orbigny). 


Genoholotype.—Cibicides refulgens Montfort. 
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Test plano-convex, usually attached to various objects by the 
flattened dorsal side, trochoid; wall calcareous, coarsely perforate; 
aperture peripheral, at the base of the chamber, sometimes extending 
ventrally, but typically with a long slit-like extension between the 
inner margin of the chamber on the dorsal side and the previous 
whorl nearly or fully the length of the chamber. 

Cretaceous to Recent. 

The genus Cibicides and its related Planulina present one of the 
most baffling problems in the Foraminifera. Many of the forms are 
attached which give varied form to the general shape of the test. In 
addition there is a very great difference between the megalospheric 
and microspheric forms. The latter becomes progressively more 
spread out and campanulate, the chambers becoming long and narrow 
but the ventral side usually with the chambers extending into the 
umbo. In many of the forms there is a great variation in the surface 
characters due to thickening of the test and consequently a eee ter 
amount of surface irregularity and ornamentation. 

The whole group should be studied with Planulina with mas series, 
and sections made to determine the relationships of the size of the 
proloculum to the various forms. 

The literature is also very involved, as names have been used in a 
particularly loose sense without reference to the original types which 
are in many cases only different from the forms later assigned to them. 
In the following pages are given a few of the species of the Atlantic: 
which seem fairly well characterized : 


CIBICIDES REFULGENS Montfort 
Plate 21, figures 2 a—c 


“Hammonia Balanus seu Balanoidea,’’ Soupani, Testaceographia, vol. 1,. 
pt. 1, 1789, p. 58, pl. 46, figs. nn, oo. 

Cibicides refulgens Montrort, Conch. Syst., vol. 1, 1808, p. 122.—CusHMan,. 
Special Publ. No. 1, Cushman Lab. Foram. Res., 1928, pl. 50, figs. 2 a—c. 

Truncatulina refulgens D’ORBIGNY, Ann. Sci. Nat., vol. 7, 1826, p. 279, pl. 18,. 
figs. 8-11; Modéles, No. 77.—CaRPENTER, PARKER, and Jonsgs, Introd. 
Foram., 1862, p. 201, fig. 32, H.— Parker, Jones, and H. B. Brapy, Ann. 
Mag. Nat. Hist., ser. 3, vol. 16, 1865, p. 31, pl. 2, fig. 76—H. B. Brapy,. 
Nat. Hist. Trans. Northumberland and Durham, vol. 1, 1865-1867 (1867),. 
p. 105, pl. 12, fig. 9 a-c—Parxkerr, Jones, and H. B. Brapy, Ann. Mag.. 
Nat. Hist., ser. 4, vol. 8, 1871, p. 176, pl. 12, fig. 189.—Terrnrier, Atti- 
Acecad. Pont. Nuovi Lincei, vol. 35, 1883, p. 197, pl. 3, fig. 40.—H. B.. 
Brapy, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 659, pl. 92, figs.. 
7-9.— SHERBORN and CHAPMAN, Journ. Roy. Micr. Soc., 1886, p. 756, 
pl. 16, fig. 13 a-~c——Terrrici, Mem. Accad. Lincei, ser. 4, vol. 6, 1889, 
p. 117, pl. 8, figs. 1-8 —Ea@err, Abhandl. kén. bay. Akad. Wiss. Miinchen,. 
Cl. II, vol. 18, 1893, p. 401, pl. 16, figs. 31-33.—Goiis, Kong]. Svensk... 
Vet. Akad. Handl., vol. 25, No. 9, 1894, p. 89, pl. 15, figs. 775, 776.— JonEs, 
Pal. Soc., 1895, p. 302, pl. 5, fig. 31—CnHapman, Journ. Roy. Mier. Soc.,. 
1898, p.1, pl. 1, fig. 1—Mu.uert, Journ. Roy. Micr. Soc., 1904, p. 491.—- 
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CuapMan, Journ. Quekett Micr. Club, ser. 2, vol. 10, 1907, p. 187.—Baaa, 
Proc. U. 8S. Nat. Mus., vol. 34, 1908, p. 158.—Sipesorrom, Mem. and 
Proc. Manchester Lit. and Philos. Soc., vol. 53, No. 21, 1909, p. 2.— 
Cuapman, Proc. Roy. Soc. Victoria, vol. 22, 1910, p. 284; Journ. Linn. 
Soc., Zoology, vol. 30, 1910, p. 420.—Baaa, U. S. Geol. Surv., Bull. 513, 
1912, p. 83.—Cusuman, Bull. 71, U. S. Nat. Mus., pt. 5, 1915, p. 30, 
pl. 12, fig. 2; figs. 33 a—c (in text) —-Hrron-ALLEN and Earuanp, Trans. 
Zool. Soc. London, vol. 20, 1915, p. 707; Journ. Roy. Micr. Soc., 1916, 
p. 51; Trans. Linn. Soc. London, vol. 11, ser. 2, 1916, p. 274.—CuapMan, 
Rep’t. British Antarctic Exped. Geol., vol. 2, 1916 (1917), pp. 33, 45, 69, 
pl. 3, fig. 25—Cusuman, Bull. 676, U. S. Geol. Surv., 1918, p. 61, pl. 18, 
figs. 3 a—c; Bull. 100, U.S. Nat. Mus., vol. 4, 1921, p. 312, pl. 63, figs. 1 a-c; 
13th Ann. Rep’t., Florida Geol. Surv., 1921, p. 50.—H®rron-ALLEN and 
EARLAND, Bull. Soc. Sci. Hist. Nat. Corse, 1922, p. 137; British Antarctic 
Exped., Zool., vol. 6, 1922, p. 207, pl. 7, figs. 23, 28; Journ. Roy. Micr. 
Soc., 1924, p. 175; Journ. Linn. Soe. Zool., vol. 35, 1924, p. 635.—Han- 
ZAWA, Jap. Journ. Geol. Pal., vol. 4, 1925 (1926), p. 43 (table).—Cuap- 
MAN, New Zealand Geol. Surv., Pal. Bull. No. 11, 1926, p. 78, pl. 15, 
fig. 13 —NuvrTTaLu, Quart. Journ. Geol. Soc., vol. 84, 1928, p. 98—HErRon- 
ALLEN and Earuanp, Journ. Roy. Micr. Sian, 1930, p. 187. 

7 est strongly plano-convex, dorsal attached side flattened or shghtly 
concave, ventral side very convex, periphery acute, keeled; chambers 
numerous, 7 to 9 or more in the last-formed whorl, all chambers. 
visible from the dorsal side, those of the last-formed whorl only 
visible from the ventral side; sutures slightly depressed on the ventral 
side, on the dorsal side usually flush and somewhat limbate; wall 
fairly smooth, finely perforate; aperture narrow at the periphery and 
extending onto the dorsal side along the inner margin of the chamber. 

Diameter up to 1.5 mm.; height up to 1 mm. 

This species is recorded from many regions and also as a fossil, 
particularly in the Tertiary. In the Challenger Report, Brady records. 
it from numerous Atlantic stations, especially in cool water, but there 
are numerous records for it elsewhere as will be noted by the above 
references which probably do not all refer to the same thing. 


Cibicides refulgens—Material examined 




















Bot- 
Num- Depth 
Oate- i : in | '0™ | Character of | Abun- 
oe ee ee Station Locality fath- tat bottom dance 
7 mens oms | ‘ture 
Albatross |° ’ ” vee tae 
21653 | U.S.N.M. 3 D2314 | 324300 N.; 775100 W_--| 159 | 47.4 | ers.s., bk.sp| Abundant. 
eH U as Es ~ ae \ Goldseeker 5844.00 IN. s S000, Wisss|= c2tele = -<2|-2-s=--s--=- Do. 
21655 | U.S.N.M.| 10+ D 
21656 | U.S.N.M. agree ESAd OO. DOD OO) Wise [een aoe soaans| near eee == 0. 
13118 J. A.C. 
ee PUR 2 yl}--do--.-.| 6134005 2 400 Be} nf eee Do. 
21658 | U.S.N.M. 3 , Soh bee Hf TE e Few. 
aiss0 | USN.M.| 1. |}--d0----- eee ne eee a 





meanest eine ee 
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CIBICIDES LOBATULA (Walker and Jacob) 
Plate 21, figures 3 a-c 


‘Nautilus spiralis lobatus, etc.” WALKER and Boys, Test. Min., 1784, p. 20, 
pls 3, figuTl. 

‘‘Hammoniae tuberculatae, etc.”” SoLpAni, Testaceographia, vol. 1, pt. 1, 
1789, p. 58, pl. 45, figs. w#, kk, ll, mm. 

Nautilus lobatulus WaLKER and Jacos, Adams Essays, Kanmacher’s ed., 
1798, p. 642, pl. 14, fig. 36. 

Serpula lobatula Montaau, Test. Brit., 1803, p. 515, Supp., p. 160. 

Truncatulina lobatula p’ORBIGNY, in Barker Webb and Berthelot, Hist, 
Nat. Iles Canaries, vol. 2, pt. 2, ‘‘Foraminiféres,’’ 1839, p. 134, pl. 2, 
figs. 22-24; Foram. Foss. Bass. Tert. Vienne, 1846, p. 168, pl. 9, figs. 
18-23.—Eaapr, Neues Jahrb. fiir Min., 1857, p. 279, pl. 9, figs. 1-3.— 
ParKER and Jonss, Ann. Mag. Nat. Hist., ser. 2, vol. 19, 1857, p. 293, 
pl. 10, figs. 17-21.—Wituramson, Rec. Foram. Great Britain, 1858, p. 59, 
pl. 5, figs. 121-123.—Jones, Parker, and H. B. Brapy, Mon. Foram. 
Crag, 1866, pl. 2, figs. 4-10; pl. 4, fig. 18—Parknr, Jones, and H. B. 
Brapy, Ann. Mag. Nat. Hist., ser. 4, vol. 8, 1871, p. 176, pl. 12, fig. 136.— 
ScHwaGeErR, Boll. R. Com. geol. Ital., vol. 8, 1877, p. 26, pl., fig. 49 -—TER- 
nici, Atti Accad. Pont. Nuovi Lincei, vol. 33, 1880, p. 205, pl. 3, fig. 57.— 
TreRQquEM, Mém. Soc. Géol. France, sér. 3, vol. 2, 1882, p. 94, pl. 9 (17), 
fig. 27a, b—H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9, 1884, 
p. 660, pl. 92, fig. 10; pl. 93, figs. 1, 4, 5; pl. 95, figs. 4, 5—-SHERBOoRN 
and Cuapman, Journ. Roy. Micr. Soc., 1886, p. 756, pl. 16, fig. 12a—c.— 
Mauagout, Atti Soc. Nat. Modena (Rend.), ser. 3, vol. 3, 1887, p. 110, 
pl. 1, fig. 14-—H. B. Brapy, Parker, and Jongs, Trans. Zool. Soc., vol. 
12, 1888, p. 227, pl. 42, fig. 20; pl. 45, fig. 26—Trrric1, Mem. R. Accad. 
Lincei, ser. 4, vol. 6, 1889, p. 116, pl. 7, figs. 5-7 —Eaarr, Abhandl. kén. 
bay. Akad. Wiss. Miinchen, Cl. II, vol. 18, 1893, p. 396, pl. 16, figs. 1-3, 
10-12.—Fornasin1, Mem. Accad. Sci. Istit. Bologna, ser. 5, vol. 3, 1898, 
p. 435, pl. 2, figs. 15, 16—Gots, Kongl. Svensk. Vet. Akad. Handl., vol. 
25, No. 9, 1894, p. 88, pl. 15, fig. 774.—Burrows and Houuanp, Proc. 
Geol. Assoc., vol. 15, 1897, p. 47, pl. 2, fig. 24.—Morton, Proc. Portland 
Soc. Nat. Hist., vol. 2, 1897, p. 120—Cuarman, Journ. Roy. Mier. Soc., 
1898, p. 2, pl. 1, fig. 2—F.Lint, Rep’t. U. S. Nat. Mus., 1897 (1899), p. 
333, pl. 76, fig. 4—CHApPMAN, Proc. Roy. Soe. Edinburgh, vol. 23, 1902, 
p. 392, pl. 1, figs. 2, 3—Muuuerr, Journ. Roy. Micr. Soc., 1904, p. 491.— 
CuapMaNn, Trans. New Zealand Inst., vol. 38, 1905, p. 103; Journ. Que- 
kett Micr. Club, ser. 2, vol. 10, 1907, p. 1837.—Baae, Proc. U. S. Nat. 
Mus., vol. 34, 1908, p. 158—CusHman, Proc. Boston Soc. Nat. Hist., 
vol. 34, 1908, p. 30.—SiprBorrom, Mem. and Proc. Manchester Lit. and 
Philos. Soc., vol. 53, No. 21, 1909, p. 2—Cuapman, Proc. Roy. Soc. Vic- 
toria, vol. 22, 1910, p. 284; Journ. Linn. Soc. Zoology, vol. 30, 1910, p. 
420.—Baae, Bull. U. S. Geol. Surv., No. 513, 1912, p. 82, pl. 24, figs. 
9-14.—Cuapman, Zool. Res. Endeavour, pt. 3, 1912, p. 311.—CusHMan, 
Rep’t. Canadian Arctic Exped., 1913, p. 9 —Hrron-ALLEN and EarLanp, 
Proc. Roy. Irish Acad., vol. 31, pt. 64, 1913, p. 132.—Prarcry, Trans. 
Roy. Soc. Edinburgh, vol. 49, 1914, p. 1027.—CusuMan, Bull. 71, U.S. 
Nat. Mus., pt. 5, 1915, p. 31, pl. 15, fig. 1; figs. 34a—c (in text).—CuHap- 
MAN, Biol. Res. Endeavour, vol. 3, pt. 1, 1915, p. 29.—Heron-ALLEN and 
Earuanb, Trans. Zool. Soc. London, vol. 20, 1915, p. 706; Trans. Linn. 
Soc. London, ser. 2, vol. 11, 1916, p. 274; Journ. Roy. Micr. Soc., 1916, 
p. 51.—CuapMan, Rep’t. British Antarctic Exped., Geol., vol. 2, 1916 
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(1917), pp. 33, 45, 69, pl. 3, fig. 26.—Sipeporrom, Journ. Roy. Micr. Soc., 
1918, p. 255——Haxtkyarp, Mem. Proc. Manchester Lit. Philos. Soc., 
vol. 62, pt. 2, 1918(1919), p. 116——CusHMan, Proc. U. S. Nat. Mus., 
vol. 56, 1919, p. 627.—Martinorti, Atti Soc. Ital. Sci. Nat., vol. 59, 
1920, p. 333——C.Lopius, Archiv. Ver. Freunde Nat. Mecklenburg, 75 
Jahr., 1922, p. 132—CusHman, Contrib. Canadian Biol., 1921 (1922), 
p. 12.—HeErRon-ALLEN and Earuanp, Bull. Soc. Sci. Hist. Nat. Corse, 
1922, p. 137; British Antarctic Exped., Zool., vol. 6, 1922, p. 208; Journ. 
Linn. Soc. Zool., vol. 35, 1924, p. 685—Paatuzow, Ber. Offenb. Ver. Nat., 
1912—1924(1924), p. 26, pl. 2, figs. 9a, b—Hron-ALLEN and Ear.Lanp, 
Journ. Roy. Micr. Soc., 1924, p. 175.—Apriin, Bull. Amer. Assoc. Petr. 
Geol., vol. 9, 1925, p. 25.—Hanzawa, Jap. Journ. Geol. Pal., vol. 4, 1925 
(1926), p. 43 (table)—Marrinorti, Boll. R. Officio geol. Ital., vol. 51, 
1926, p. 3 (list) —YaBr and Hanzawa, Jap. Journ. Geol. Pal., vol. 4, 1925 
(1926), p. 52.—Kocu, Ber. Schweiz. Pal. Ges., vol. 19, No. 3, 1926, p. 
747.—Casasnovas, Not. Y. Res. Instit. Esp. Ocean., ser. 2, No. 29, 1928, 
p. 7—Novtratu, Quart. Journ. Geol. Soc., vol. 84, 1928, p. 98—HERoN~ 
ALLEN and EHarLanp, Journ. Roy. Mier. Soc., 1930, p. 187. 

Planorbulina farcata, var. (Truncatulina) lobatula Parker and Jonss, 
Philos. Trans., vol. 155, 1865, p. 381, pl. 14, figs. 3-6; pl. 16, figs. 18-20. 

Planorbulina lobatula Gots, Kongl. Svensk. Vet. Akad. Handl., vol. 25, 
No. 9, 1894, p. 88, pl. 15, fig. 774. 

Truncatulina miquelonensis D’ORBIGNyY, Ann. Sci. Nat., vol. 7, 1826, p. 279, 
No. 7.—Fornasin1, Mem. R. Accad. Sci. Istit. Bologna, ser. 6, vol. 3, 1906, 
p. 69, pl. 4, fig. 9. 


Test plano-convex, typically adherent by the dorsal side, dorsal 
face flattened or concave, ventral side moderately convex, peripheral 
margin acute or rounded, slightly keeled; chambers numerous, 
usually seven in the last-formed whorl; sutures distinct, depressed 
slightly on the ventral side, flush and limbate on the dorsal side, on 
the ventral side nearly radial, dorsal ones curved; wall usually 
smooth, but sometimes ornamented with thickenings especially on 
the ventral side, rather coarsely perforate; aperture at the periphery 
and extending over and along the inner margin of the chamber on 
the dorsal side. 

Diameter up to 1.2 mm.; thickness up to 0.35 mm. 

This is a very common species in cool waters attached to hydroid 
stems, algae and almost any sort of support. It often comes in on 
northern beaches in considerable numbers after storms. There is 
considerable variation in the species, but the variation seems to be 
within very definite limits. There are various other names used by 
Terquem and others for this species. 

2305—31——9 


120 


BULLETIN 104, UNITED STATES NATIONAL MUSEUM 


Cibicides lobatula—Material examined 


















































Cat pre Depth oe 
ata- : er . om 
logue| Collection | of Station Locality in | tem- | Character | 4 bundance 
of as fath- of bottom 
No. speci oms_ | Pera- 
mens ture 
Albatross Cre eee ema dng 
21926 | U.S.N.M. 2.) 1D2063.2-2--2 42 23 00 N.; 66 23 00 W-- 141 46 | s. ers. g---| Rare. 
13057 J.A.C. A Newport),.Beach,,, New=-' |22--2-.-|-. 92. |e = as oe Common, 
port, R. I. 
13058 J.A.C. Nantasket Beach, Mass -) aah. jan] SESE 5 pees Bo ee Rare. 
13059 Tk. Revere Beach, Mass-___| Sa eae oe eorgee | a Rata ae Do. 
13060 TSAO? Nahant Beach, Nahant, Q 
Mass. 
13061 J.A.C. Hampton Beach, N. H - 
13062 TA: Ostb 22 iO sheet eee Soy | eee Oss eee et 
13063 TAO MO pan] ore eee ne sence elf eed Gone ene 
13064 J.A.C. Casco Bay, Me--.-- 
13065 eA. WilO-en el ae eo le oe Che eee 
13066 sae LO fs | ae) conocer ns pra eee OS ees ae eee eee 
13067 TEA OF) MOHD eo See PE Sah = Ou 5)? ee 
13068 A Oe dl LO-foul tees oe os oe | oa CO eee eee 
13069 DANCIN AA GMO: Sere eS ae dost. B soe 
13070 VeASOs) 9 kOstey | lie ae cee Sen Ge eee ae 
13071 TEACG@S S10 eee ae Cl eee eee rere eres 
13072 J.A.C. Off ae Porpoise, Me-_- 
13073 Pel. Oe Penobscot Bay, Me_-_-__- 
13074 J.A.C. Cove between Lubec 
and Quoddy Head, 
Me. 
13075 TALC DN aed ahead ss ee Cobscook), Bays. smearhis- 2 i253 \ee re | Be ee ease Rare 
Eastport, Me. 
13076 J.A.C. LOeY He, Re Off/Trials'id:; near Hast=)| 2222s 2s) See Se Abundant 
port, Me. 
13077 yeACe: ee Do. 
13078 J.A.C. Do. 
13079 J.A.C. Do. 
13080 J ASG. Do. 
2899 JAG. Do. 
13081 J.A.C. Do. 
2894 J.A.C. Do. 
2895 J.A.C. Do. 
2896 FALC. Do. 
13082 J.A.C. 10 pases eee 8 Coast; ‘of Jeeland.. 2-2. 4 le Ae ul eee 8 a Do. 
2898 J.A.C. IGOR St he Sis Te Drobach, Norway ss 4|2 see. sees ee Se Do. 
13083 J.A.C. Qa lr ees ea Kiollie Fiord, Norway -- Apes a sal ae Do. 
13084 J.A.C. POx= aed Ser eee Grace Holman Harbor, 2.54) st AAS eR ghee eh Do. 
Norway. 
13085 J.A.C. LOA AES 2 25s ste Brodnick Roadstead, Gass. _|bRss. Asse Do. 
orway. 
13086 JAC? 10-F ease ee Croquer Id. Anchorage, LOWS RSta Ree RPS Do. 
orway. 
13087 ALC. 1O soe Pees 2k Off Plymouth, England#!s220- 222) 5525 212 hee ses Do. 
13088 JgARG. BLO = fre ||| ceed eae ee Dogs Bayineland 2s 24). . Saree a Do. 
13089 J.A.C. 10+ | Lord Ban- | Nymph Bank, S. of BH2sHE}_ see LD _ eee sae Do. 
don Cork Harbor, Ireland. 
Log. 33 
13090 J.A.C. 1O=- 2S es ate a dots Se eee 522 bt ewe ee =o Do. 
13091 J.A.C. 1O=f-: 742453 Sete’ Off Bantry Bay, Ireland_| 37.5 |__---_|------------ Do. 
13092 TAG. 7 | Flying Fal- | 10 mi.S. of Glencoe, Ire- 153 Yul fe eo ep Common. 
con land 
Log. 8. 
13095 JrAL CG: 10 | Goldseeker _- oe Nose ‘Head; "Mooray '|'2- 2 5222/2288) (ease eee Abundant 
irth 
219274. O2SaN. MM." "| "10-71" (Goldseeker |= 222d of S So. = SPU ee 2 eke AER. Seen Do. 
21928 |U.S.N.M. | 10+ | Goldseeker -- North "Sound, Orkmoeyyi| 2228 52) ee Do. 
Ss. 
Goldseeker 
13093 J.A.C. 6. | ‘Haul 232252) Amish’ “Point, +off} the:|322s 2223 sess hee Few. 
Minch. 
° , ov aw 
13094 J.A.C. 10.,|. Goldseeker= ==) 58'52/00)N.3 1°37 00WW > 2 \¢2--- ola e ee alee nn ee Abundant 
21929 | U.S.N.M. 9) | Goldseeker®_2)°158'52 00 Nt 137100 We. 2|2o25- nee | ose eee eee ee Do. 
CIBICIDES CONCENTRICA (Cushman) 
Plate 21, figures 4, 5; plate 22, figures 1, 2 
Truncaiulina concentrica CusHMAN, Bull. 676, U. S. Geol. Surv., 1918, p. 


64, pl. 21, fig. 3; Bull. 4, Fla. Geol. Survey, 1930, p. 61, pl. 12, figs. 4a—c. 
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Test nearly plano-convex, dorsal side nearly flat, ventral side 
convex, periphery subcarinate to rounded; chambers distinct, seven to 
nine in the adult whorl, the inner end on the dorsal side with a definite 
proximal portion, fusing with adjacent ones to form a concentric 
band about the middle, and more or less separated by a series of 
depressions; sutures deep on the ventral side, slightly limbate and 
flush on the dorsal side; wall smooth, finely perforate; aperture 
largely dorsal, with a thin lip; color usually deep yellowish-brown. 

Diameter up to 0.80 mm. 

This species described from the Miocene, Choctawhatchee marl of 
Florida, is common living off the coast of Florida and adjacent 
waters in comparatively shallow depths. The early stages are some- 
what similar to Cibicides americana (Cushman), but adults normally 
show the peculiar projections of the chambers. It is probable that 
the form figured by H. B. Brady, Parker and Jones from the Abrohlos 
Bank off Brazil belongs here.” 


Cibicides concentrica—Material examined 


























Cc Collect no eae tom Ch ter of 
at. ollection | ber o « in aracter 0 
No! are speci- Station Locality fath- om Botton Abundance 
mens oms | ture 
Albatross 
21566 | U.S.N.M 10+ panes Oe: 
21567 | U.S.N.M. 2 D2112 | 35 20 50 N..; 75 18 00 W_-_._- 16 | 73.5 | s., blk. sp__.| Abundant. 
21568 | U.S.N.M. 2 | 
21569 | U.S.N.M. 1 D2377 | 29 07 30 N.; 88 08 00 W----- 210 67. Wevemce = Rare. 
13097 | J. A. C___. Sh Ss Ree Off Ragged Key bla — in| So 3s | aS eo ee Do. 
13098 | J. A. C__.. Hh | ae aie | a GO es te ee he TDN ee oe Do. 
21570 | U.S.N.M. aM ge=ese nila Off Government Cut, Mi- LOO ORS. 3) ee Se Do. 
ami 

21571 | U.S.N.M. Gta sa ss2eet 25 Off Ajax Reet. Pla 2 ee 40) 2s | Seep 52 Fe Few. 
21572 | U.S.N.M. Spano ee Off Howey Wee: 852 24s) eee ee ee Common 
21573 | U.S.N-°M. She so2s222) 52) S: Ove SSh eb ee oe See 40ers 2 |e Do. 
13099 | J. A. C____ 3 i eee eee ae ee eg eset See SIE SEY 42 25532 -|2225. 5-5. 232.35 Rare. 
21574 | U.S.N.M. NO=-| 22222 Gow 2a Ve 5 ELS 45h Sane. sce ae Ras Abundant. 
21575 | U.S.N.M. [Oy eee eee ee Goss set Sh 8s oS 46p Ee ee. 1 Sooo eas Do. 
21576 | U.S.N.M. SFG Be ak dow. Fe Mest Se 2. AT es | Es ee Rare. 
13100 | J. A. ©... YPM eB eS 2B se Gore se L Banesses.| 2-8. - 22S Do. 
21577 | U.S.N.M. Gralla ee Os = 12 ears the a Obi Pea ee Few. 
IOE J ACS Te Paes oe eee (a oy ea onl eaose=|eecaseeee sa ee Do. 

WOO 0. AiO... 1 37_ Dry, Portugas, Wao Ui! Eee fe; sse2- 22 Rare. 

l 


CIBICIDES ROBERTSONIANA (H. B. Brady) 


Plate 23, figures 6 a—c 


Truncatulina robertsoniana H. B. Brapy, Quart. Journ. Micr. Sci., 





vol. 21, 


1881, p. 65; Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 664, pl. 95, 
figs. 4 a-c——Eccerr, Abhandl. kén. bay. Akad. Wiss. Miinchen, Cl. II, 
vol. 18, 1893, p. 402, pl. 16, figs. 34-36—-Woopwarp, The Observer, vol. 
4, 1893, p. 177.—Cuapman, Proc. Zool. Soc. London, 1895, p. 40.—F.1nt, 
Ann. Rep’t. U. S. Nat. Mus., 1897 (1899), p. 333, pl. 77, fig. 3—HzERoN- 
ALLEN and Earuanp, Journ. Roy. Micr. Soc., 1909, p. 681.—PraRcEy, 
Trans. Roy. Soc. Edinburgh, vol. 49, 1914, p. 1028.—Hrron-ALLEN and 





47 Trans. Zool. Soc., London, vol. 12, 1888, pl. 46, figs. 7 a-c. 
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EarRLAnD, Trans. Zool. Soc. London, vol. 20, 1915, p. 708.—SipEBoTTom, 
Journ. Roy. Micr. Soc., 1918, p. 256——HzrrRon-ALLEN and EARLAND, 
British Antarctic Exped. Zoology, vol. 6, 1922, p. 210—YasrE and Han- 
ZAWA, Jap. Journ. Geol. Pal., vol. 4, 1925 (1926), p. 52. 

Test unequally biconvex, dorsal side much flattened, dorsal side 
showing all the whorls, ventral side somewhat evolute, periphery 
bluntly angled; chambers very numerous, twelve to fifteen in the 
adult whorl, of uniform shape, increasing in size very gradually; 
sutures only slightly oblique on the dorsal side, more so on the ventral, 
only slightly depressed on the ventral side; wall smooth, very trans- 
parent so that all the chambers are visible to the center, especially 
from the dorsal side, very finely perforate; aperture at the periphery 
and extending slightly on both sides; color a rich brown. 

Diameter up to nearly 1 mm. 

This is a very distinctive species in its form and coloring. Its dis- 
tribution seems to include other regions than the Atlantic, but it is 
characteristic of cool waters or waters of some considerable depth. 

The wider spread form is not clearly made out, but some of the 
forms assigned to Planulina may be found to connect with this 


species. 
Cibicides robertsoniana—Material examined 

















Coll peat Depth) tom Ch 
Cat. ollection | ber o . . i aracter of 
No. Ree speci- Station Locality fath- bot SttGuT Abundance 
mens oms | ture 

, Albatross} ° ’ ” Se ol 
21556 | U.S.N.M. 3 D2039 | 38 19 26 N.; 68 20 20 W 2 369 )--2- == glob. oz_-_-- Rare. 
21557 | U.S.N.M. 2 D2042 | 39 33 00 N.; 68 26 45 W-____- 1,555 | 38.5 | glob. oz_— — -— Do. 
21558 | U.S.N.M. 10+ D2144 9 49 00 N.; 79 31 30 W----- 896'|-2=-= 2 BOs, 2s osks Abundant. 
21559 | U.S.N.M. 1 D2150 | 13 34 45 N.; 81 21 10 W_____ 382 | 45.8 | wh. crs. s___-| Rare. 
21560 | U.S.N.M. 3 D2355 | 20 56 48 N.; 86 27 00 W____- S99 He E=e2 VisO72= = Do. 
21561 | U.S.N.M. | 4 D2381 | 28 05 00 N:: 87.5615 Ws 1,.380))|22 3222 lt. br. m__---| Few. 
21562 | U.S.N.M. 4 D2714 | 38 22 00 N.; 70 17 30 W____- 1825; |==s-—< |) DE, 02 -sc=5 Do. 
21563 | U.S.N.M. | 3 D2751 | 16 5400 N.; 63 12 00 W__--- 687 40 | bu. glob. oz_| Rare. 
21564 | U.S.N.M. 1 D2761 | 153900 S:: 38 32 54 W__... 818 39 | pter..oz-=--- Do. 
21565 | U.S.N.M. 4 D2763 | 241700 S.; 42 48 30 W____- 671 | 37.9 | br. glob. oz__| Few. 








e 


CIBICIDES FLORIDANA (Cushman) 
Plate 23, figures 3-5 


Truncatulina floridana CusHMAN, Bull. 676, U. S. Geol. Surv., 1918, p. 62, 
pl. 19, figs. 2 a~c—Nuvtvatu, Quart. Journ. Geol. Soc., vol. 84, 1928, p. 
98, pl. 7, figs. 14, 16. 

Cibicides floridana CUSHMAN, Bull. 4, Fla. Geol. Survey, 1930, p. 61, pl. 12, 
figs. 3a—c. 

Test biconvex to plano-convex, dorsal side normally the less convex, 
periphery usually subacute, at least in the early stages; chambers 
gradually increasing in size, of fairly uniform shape in each specimen, 
number in the coil variable in typical specimens, ten to twelve; sutures 
on the dorsal side usually limbate, oblique, not depressed except 
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between the last few chambers, on the ventral side gently curved, 
somewhat limbate in the early stages, usually not so later, but some- 
what depressed; wall on the dorsal side especially, very coarsely 
perforate, the sutures sometimes extending above the test on the 
dorsal side but usually to a very slight amount; aperture peripheral 
and extending along the inner margin of the chamber on the dorsal 
side, often with a thin lip. 

This species was described originally from the Miocene, Choctaw- 
hatchee marl of Florida. Similar specimens are common living off 
the coast of Florida and in adjacent regions as figured here (pl. 23, 
figs. 3 to 5). <A study of a large series of Atlantic specimens of 
forms that were assigned by Brady to “ Truncatulina akneriana” and 
“T. ungeriana”’ in the Challenger Report together with topotype 
material of these d’Orbignyan species leaves a very peculiar situation. 
Such specimens as those figured by Brady do not at all fit the characters 
of d’Orbigny’s species from the Vienna Basin Miocene from which 
area I have abundant specimens for study. A part of these forms may 
be included under the following species. 


Cibicides floridana— Material examined 















Gai otticcion | ber af Depth tom h f 
at. ollection | ber o - - in Character 0 
Nie ie speci- Station Locality fath- aa Botton Abundance 
mens oms | ‘ture 
Albatross| ° ’ ” Veto 
21641 | U.S.N.M. 1 D2037---| 38 53 00 N.; 69 23 30 W____- 1, 731 | 38 giob. oz_-_--- Rare. 
21642 | U.S.N.M. 2 D2140__-| 17 36 10 N.; 76 46 65 W____- O66 waOusa |) Sesease~saese Do. 
21643 | U.S.N.M. 1 D2398__-_| 28 45 00 N.; 86 26 00 W___.- 227 \\4826)| ‘ey... 3222 Do. 
21644 | U.S.N.M. il D2544___| 40 01 45 N.; 70 24 00 W____- 5 
21645 | U.S.N.M. De ee ear Off Gowrament Cut, Mi- 
ami 
13111 ‘ lee |i oBsl eae Of eaue Koy.) Hla 2 = 
21646 | U.S.N.M 1Os fa |e. oe SS CO tee. aera eee 2 ae 8 
13112 A. Sie zeae. Off aed Keys) Bla: 2s 
21647 | U.S.N.M. j ha eee es ee GO tie 5 Be 2 ee ee 
13113 FAC. lee. | Se, ee ee C0 Seas eee he Be. 
21648 | U.S.N.M. Tog ee eae Oia aoe ee en pe 
21649 | U.S.N.M. Guy [oz 25 Off Sambo Key, Fla___-_- 
21650 | U.S.N.M. os cea eee Off Ajax Reef, Bla. <= 2< = 
13114 TPAC: Dep eh ees Off Key West, Fs ee ron we 
13115 Wia.C: Bye eae eee ae eb eRe Uae BO Sade! 
21651 | U.S.N.M. Gio fete. ER doe 2h eee 2k 2 A 
21652 | U.S.N.M Le eee toe Off Pai ey. hlaes sees Bee 














CIBICIDES PSEUDOUNGERIANA (Cushman) 
Plate 22, figures 3-7 


Truncatulina ungeriana H. B. Brapy (not Rotalina uwngeriana d’Orbigny 1826 
and 1846), Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 664, pl. 94, 
figs. 9a—c. 

Truncatulina pseudoungeriana CusHMAN, U. 8. Geol. Surv., Prof. Paper 
129-E, 1922, p. 97, pl. 20, fig. 9; 129-F, 1922, p. 136; 133, 1923, p. 40. 


Test biconvex to plano-convex, periphery subacute to somewhat 
bluntly rounded; chambers generally nine to eleven in the adult whorl 


but the number very different in the megalospheric and microspheric 
forms; sutures distinct and usually limbate, often strongly so and 
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frequently somewhat raised; wall coarsely perforate, especially on the 
dorsal side; aperture peripheral and extending along the inner dorsal 
margin of the chamber. 

Diameter up to 1 mm. or more in the microspheric form. 

This species was described from the Oligocene of the United States, 
and Brady’s figures referred to it as noted above. It is very abun- 
dant in the Albatross dredgings off the eastern coast of the United 
States. The microspheric form becomes much spread out and 
Planulina-like, but the other characters are kept. 


Cibicides pseudoungeriana—Material examined 



































Bot- 
. Num- Depth 
Cata-| Collection . tom 
logue of— Der of! Station Locality fath- | tem- ert as of | 4 bundance 
No. peci- ath- | pera ottom 
mens oms | ‘ture 
VALUOETOSS | tee Caen 
21578 | U.S.N.M. | 10+ | D2018____| 37 12 22 N.; 74 20 04 W__-_- 788 | 39 ave Wa cela Abundant. 
21579 | U.S.N.M.| 1 1D 203522-= 139 20 LONE NO U2 on Wieeed|) et oben | aoe glob. oz_._-- Rare. 
21580 | U.S.N.M. 2 D2037_..-| 38 53 00 N.; 69 23 30 W____| 1,731 | 38 glob. oz__--- Do. 
21581 | U.S.N.M.| 7 D2038.. --|\'38)30'30"N:; 69'08'269Wi =|" 230383722 y— 2 sO! O72 o- 8 Common. 
21582 | U.S.N.M.| 4 D2039__-_} 38 19 26 N.; 68 20 20 W___- 2 369: (ee glob. oz__--- Few. 
21583 | U.S.N.M. 1 D2042__-_} 39 33 00 N.; 68 26 45 W____| 1,555 | 38.5 | glob. oz____- Rare. 
21584 | U.S.N.M.} 2 D2052__._| 39 40 05 N.; 69 21 25 W____ i 098 | 45 glob. oz___-- Few. 
21585 | U.S.N.M.} 2 D2105_.-_| 37 50 00 N.; 73 03 50 W____| 1,395 | 41 globsozer—== Rare. 
21586 | U.S.N.M. 6 D2106_-_-| 37 41 20 N.; 73 03 20 W_-_-- L 497'| 42.5" | glob: oz-—2=- Few 
21587 | U.S.N.M. | 10+ | D2138___-| 17 4405 N.; 75 39 00 W___- 23] | ee co. brk. sh-_- Abundant. 
21588 | U.S.N.M. 1 D2140____| 17 36 10 N.; 76 4605 W__-- 966.7) B97 || Sc Sse. eee Rare. 
21589 | U.S.N.M. | 10+ | D2189____| 39 49 30 N.; 70 2600 W____ 600 | 39.7 | gn. m., s__..| Abundant. 
21590 | U.S.N.M.| 9 D2192____| 39 46 30 N.; 70 1445 W____| 1,060 | 38.6 Common. 
21591 | U.S.N.M. 1 D2205__--| 39 35 60 N.; 711845 W____| 1,073 | 38.1 are, 
21592 | U.S.N.M.| 8 D2208_---| 39 33 00 N.; 711615 W___-| 1,178 | 38.4 Common 
21593 | U.S.N.M.| 3 D2212____| 39 59 30 N.; 70 30 45 W____ 428 | 40 ew. 
21594 | U.S.N.M.| 3 D2226_.--| 3700 00 N.; 71 5400 W____| 2,045 | 36.8 Do. 
21595 | U.S.N.M.| 2 D2234____| 39 09 00 N.; 72 03 15 W__-_- 810 | 38.6 Rare 
21596 | U.S.N.M.| 5 D2262____| 39 54 45 N.; 69 29 45 W___- 250 | 41.6 | gn. m., s___.| Common. 
21597 | U.'S.N.M.| 9 D2311.---| 32 55 00 N.; 77 54 00 W_--- 19 |"59) 1 ers: (Sz- Dk: Do. 
sp. ; 
21598 | U.S.N.M.| 6 D2335__.-| 23 10 39 N.; 82 20 21 W___- 204 SSS oe a) See nk eee Few. 
21599 | U.'S.N.M.| 4 D2355___-| 20 56 48 N.; 86 27 00 W__-_- SOO Noose Vi OZ secon Do 
21600 | U.S.N.M. 5 D2377_---| 29 07 30 N.; 88 08 00 W__-- 210 | 67 CVs MSS Do. 
21601 | U.S.N.M. 1 D2395__._| 28 36 15 N.; 86 50 00 W__-__ 347 | 44.1 | gy. m_------ Rare. 
21602 | U.S.N.M. | 10+ | D2530__--| 40 53 30 N.; 66 2400 W___- 956~ | 3824+) Bye0Z72 22>. Abundant. 
21603 | U.S.N.M.| 5 25342 22:1) 40i01'00) Ni.) 602915 Wee 1, 28453728) ey. oz iene Few. 
21604 | U.S.N.M.| 3 D2535_---| 40 03 30 N.; 67 2715 W____| 1,149 | 37.8 | gy. oz_------ Rare. 
21605 | U.S.N.M.| 3 D2542___.| 40 00 15 N.; 70 42 20 W____ 129 | 47.2 | s., brk. sh__- Do. 
21606 | U.S.N.M. 1 D2544__._| 40 01 45 N.; 70 24 00 W_-__- 131 | 47.7 | gn.s., bk. sp. Do. 
21607 | U.S.N.M. |} 10 D2550-_.--| 39 44 30 N.; 703045 W____| 1,081 | 38.5 | br. m__._--_- Common. 
one Pe 10+ | D2552_.__| 39 47 07 N.; 70 35 00 W-_-__- 721: | 39.6-)' fy. 022-2852 Abundant. 
160 -S.N.M. 1 < 
21610 US.N.M, 9 \p2562...- 39815130) Ni3) 7125100 Weasel 194384>|°37. 3" | gys Of 58-6 se Common. 
21611 | U.S.N.M.| 2 4 
See ralimeae eee ar: \p2563___- 39 18 30 N.; 71 2330 W--..| 1,422 | 37.4 | gy. oz------- Do. 
21613 | U.S.N.M. | 10+ | D2564___-| 39 2200 N.; 71 23 30 W____| 1,390 | 37.3 WeOZacascce Abundant. 
21614 | U.S.N.M. 1 D2570_---| 39 54 00 N.; 6705 30 W____| 1,813 | 36.8 cian 0Zo 2-4 Rare. 
21615 | U.S.N.M.| 4 D2573_---| 40 34 18 N.; 66 0900 W____| 1,742 | 37.3 | gy. m.s_--_- Few. 
21616 | U.'S.N.M.| 3 D2585_---| 39 08 30 N.; 72 1700 W_-__- 542 | 39 dk. gy. mM... Do. 
21617 | U.S.N.M. 2 D2586____| 39 02 40 N.: 72 40 00 W__-- 328 | 40.2 | dk. gy. m_--| Rare. 
21618 | U.S.N.M.! 2 D2629__._| 23 48 40 N.; 751040 W____| 1,169 | 38.4 | co. 
21619 | U.S.N.M.| 7 D2659__._| 28 32 00 N.; 78 42 00 W___- 509 | 45.2 | br 
21620 | U.S.N.M.| 3 D2660_---| 28 40 00 N.; 78 46 00 W___- 504 | 45.7 | yl. 
21621 | U.S.N.M.| 2 D2684_-.-| 39 35 00 N.; 70 5400 W__.-| 1,106 |_----- br. ¢c. 
21622 | U.S.N.M. 1 D2689____| 39 42 00 N.; 71 15 30 W__-- O20 es gn. 
21623 | U.S.N.M. 1 D2716____| 38 29 30 N. : 1057 OOS Wee 1 Gals Soa br 
21624 | U.S.N.M.| 10+ | D2739____| 37 34 30 N.; 73 58 00 W__-- 811 | 38.2 | gy. 
21625) JO. SU Nave.) 10) Gotdacetcen | G1: os OeIN cca, Cp ites fence ee re ee a |e 
ae a Was ve Kets Fe 60 28 00 N:: S415 00) WY Sabet sd ee see eee Ss 
1310 10 ‘ 
maozy- |: SNA: |: 10d |p s2demo=- BR.44 OOANT 7.00.00) Welt | een thn li eet aes 
13108 ae Ge 10+ fe iW /Ol Irelands. 22.0 2-23 D000); |s2s=-2|Seneseot ose 
02. 
21628 | U.S.N.M. | 10+ | Goldseeker| Off SW. Ireland_._._-_.-_ 620=60be|eoan = eee eae ee Do. 
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CIBICIDES PSEUDOUNGERIANA (Cushman), var. IO, new variety 
Plate 23, figures 1, 2 


Truncatulina tenera Fuint (not H. B. Brady), Ann. Rep’t. U. 8. Nat. Mus., 
1897 (1899), p. 334, pl. 77, fig. 4(?). 

Variety differing from the typical in having the dorsal side with a 
flattened, much thickened area surrounded by a deep and conspicuous 
channel, the sutures very strongly limbate and raised, and the 
periphery usually more rounded. 

Holotype of variety (Cat. No. 21640, U.S.N.M.), off Fowey Light, 
Fla., 40 fathoms. 

This variety is often very abundant in the Albatross material from 
the northern part of the Gulf of Mexico, but was not found in the 
Albatross dredgings in the more northern colder waters. It is not 
common in the shallow water along the Florida coast. The micro- 
spheric form is much spread out, but keeps the central, flattened boss. 


Cibicides pseudoungeriana, var. to—Material examined. 


























cat. | Cottection | ber of Depth tom Character of 
at. ollection | ber o : : in aracter 0 : 
No. apes speci- Station Locality fath- ee Sarees Abundance 

mens oms | ‘ture 

Albatross os a” (- ae ” 

21629 | U.S.N.M. 1 D2140___| 17 3610 N.; 76 4605 W-_-_- SEG ESOT Gs 2 ke eae oe a Rare. 
21630 | U.S.N.M. 1 D2150___| 13 34 45 N.; 81 2110 W____ 382 | 45.8 | wh. crs. s_.-- Do. 
21631 | U.S.N.M. 5 D2377_-_| 29 07 39 N.; 88 08 00 W____ 210 | 67 Cyt ee Few. 
21632 | U.S.N.M. 2 1D2381_--| 28 05 00 N.; 87 56 15 W-.---| 1,330 |_-_--- Ibn me: SieRare: 
21633 | U.S.N.M. 10+ | D2392_ 28 47 30 N.; 87 27 00 W_-_- 724 | 40.7 | br. gy. m____| Abundant. 
21634 | U.S.N.M. 1 1D2393___| 28 43 00 N.; 87 14 30 W_-___ 525 | 41.1 | It. gy. m____| Rare. 
21635 | U.S.N.M. 7 1D2394___| 28 38 30 N.; 870200 W_-__| 420] 41.8 | gn. m_______ Common. 
21636 | U.S.N.M. 2 D2395___| 28 3615 N.; 865000 W-_-_-_ 347 |-44.1 | gym 222-22 Rare. 
21637 | U.S.N.M. 1 D2398___| 28 45 00 N.; 86 2600 W_-___ 22/1 | 48.6 | gy. m...---- Do. 
21638 | U.S.N.M. 4 1D2399___| 28 44 00 N.; 8618 00 W___- 196 pi051.:6 | eye Few. 
21639 | U.S.N.M. 10+ | D2400___| 28 4100 N.; 86 07 00 W____ T69N eee Bye ohh Abundant. 
21640 | U.S.N.M. Lisp eer Bios oo Off Bowey; Hla. sts ADS apes 2 fe Ces ook Rare. 








CIBICIDES sp(?) 
Plate 24, figures 1 a—c 


There are numerous specimens which can not be placed in any of the 
above species. One of these is figured here and may be found to be 
of distinct character. It has no keel, and the two sides of the test are 
very much alike. It much resembles d’Orbigny’s ‘ Truncatulina 
vermiculata’’ from the coast of South America and the Falklands. 


Genus DYOCIBICIDES Cushman and Valentine, 1930 


Dyocibicides CUSHMAN and VALENTINE, Contrib. Dept. Geol., Stanford 
University, vol. 1, No. 1, 1930, p. 30. 
Genoholotype.—Dyocibicides biserialis Cushman and Valentine. 
Test probably attached in the young, trochoid, plano-convex, 
ventral side convex, dorsal side flattened, close coiled; the chambers in 
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the later development becoming biserial and rapidly enlarging; wall 
calcareous, coarsely perforate; aperture in the early stages peri- 
pheral or extending slightly to the dorsal side, in the adult an elongate, 
open slit at the outer end of the chambers, with a lip. 

This is a genus derived from Cibicides, in which the later develop- 
ment departs from the close coiled character usual in this family, 
and becomes definitely biserial. It is found widely distributed in both 
the Pacific and Atlantic, and is found fossil in the Miocene of Florida 
and probably elsewhere. 

The genus has many parallelisms in the other groups of the For- 
aminifera, such as Spiroplectammina, Heteroheliz, and Spiroplectoides, 
and especially Mooreinella in the Trochamminidae, which has also 
a trochoid young stage and becomes biserial later. 


DYOCIBICIDES BISERIALIS Cushman and Valentine 
Plate 24, figure 2 


Dyocibicides biserialis CuSHMAN and VALENTINE, Contrib. Dept. Geology, 
Stanford University, vol. 1, No. 1, 1930, p. 31, pl. 10, figs. 1, 2—Cusuman, 
Bull. 4, Florida Geol. Surv., 1930, p. 62, pl. 12, figs. 6 a, b. 

Truncatulina variabilis H. B. Brapy, PARKER, and Jones (not d’Orbigny), 
Trans. Zool. Soc. London, vol. 12, 1888, p. 227, pl. 45, fig. 17. 

Test very much compressed throughout, periphery subacute, the 
early portion close coiled, trochoid, later chambers becoming biserial; 
chambers very slightly inflated, distinct, 7 to 8 in the last whorl 
of the coiled portion; sutures very distinct, on the dorsal side of the 
coiled portion limbate and flush with the surface, others depressed, 
not limbate as are all those of the ventral side; wall finely, evenly, 
and conspicuously perforate, otherwise smooth; aperture nearly 
peripheral in the early portion, becoming terminal in the biserial 
portion. 

Measurements of type specimen: Length, 0.90 mm.; breadth, 
0.60 mm.; thickness, 0.20 mm. 

There is a single specimen in the collections studied which is figured 
here. It is from Albatross Station D2416, off Georgia in 276 fathoms. 
Brady, Parker, and Jones had it from the Abrohlos Bank off Brazil. 
The specimen has evidently been worn and smoothed, possibly by 
the digestive acids of a fish or holothurian. It is identical with the 
California material and that from the Miocene of the Choctawhatchee 
marl of Florida. 

Some of the specimens assigned to ‘‘ Truncatulina variabilis”’ may be- 
long here, but it is very different from the type of d’Orbigny’s species 
in the Canaries report. 
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Dyocibicides biserialis— Material examined 











Gat. | Collection | ber of Depth tom Character of 
at. ollection | ber o . . in aracter 0 
No. of speci- Station Locality fath- ae bottom | Abundance 

mens oms | ‘ture 

Albatross! O°" FF sini 

21660 | U.S.N.M. 1 | D2416___| 31 26 00 N.; 79 07 00 W____ 276 | 53.8 | co., brk. sh._| Rare. 
21661 | U.S.N.M. 1 | D2756___| 32200S.; 374900 W__-_ 4h. | 40:5 | £y¥- sp. -2-t2- Do. 
13121 JCAL. qejbanern &) OTP Plymouth, Hngirand=28/25 72212 52. of --- Do. 








Genus CIBICIDELLA Cushman, 1927 


Cibicidella CusuMAN, Contr. Cushman Lab. Foram. Res., vol. 3, 1927, p. 93; 
Special Publ. No. 1, Cushman Lab. Foram. Res., 1928, p. 323. 

Truncatulina (part) of AuTHOoRs. 

Planorbulina (part) Eacer, 1857 (not d’Orbigny). 

Genoholotype.—Truncaiulina variabilis d’Orbigny. 

Test attached by the flattened dorsal side, in the early stages similar 
to Cibicides, later chambers irregularly disposed; wall calcareous, 
coarsely perforate; aperture in the early stages as in Cibicides, in 
the adult, rounded, on the dorsal side with a short neck and distinct 
lip. 

Recent. 

CIBICIDELLA VARIABILIS (d’Orbigny) 
Plate 24, figure 3 


Truncatulina variabilis p’OrBIGNY, in Barker Webb and Berthelot, Hist. 
Nat. Iles Canaries, 1839, vol. 2, pt. 2, ‘‘ Foraminiféres,’’ p. 135, pl. 2, fig. 
29. 

The test in the early stages is apparently like Cibicides, but the 
later chambers become much irregular and are uncoiled in an irregu- 
larly linear series. 

There are many later records for this species, but with very few 
exceptions no figures are given, and most of these show entirely differ- 
ent things from that figured by d’Orbigny. The types were from the 
Canaries. 

Genus CYCLOCIBICIDES Cushman, 1927 


Cyclocibicides CusuMaNn, Contr. Cushman Lab. Foram. Res., vol. 3, 1927, 
p. 93; Special Publ. No. 1, Cushman Lab. Foram. Res., 1928, p. 323. 

Planorbulina (part) of AuTHors. 

Rotalia JoNES and ParKER, 1860 (not Lamarck). 

Pulvinulina (part) of AUTHORs. 

Planopulvinulina (part) ScHuBERT, Pal. Zeitschr., vol. 3, 1920, p. 153. 
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Genoholotype.—Planorbulina vermiculata d’Orbigny. 

Test attached, in the early stages similar to Cibicides, the chambers 
elongating in later growth and becoming nearly or completely an- 
nular; wall calcareous, coarsely perforate; aperture in the early 
stages as in Cibicides, in the adult formed by the numerous large 
pores scattered over the surface. 

Recent. 

CYCLOCIBICIDES VERMICULATA (d’Orbigny) 

This is a common Mediterranean species, but the only Atlantic 
records are those of Heron-Allen and Earland from off Selsey Bill, 
England, and a single record from the Clare Island region. 


Genus WEBBINA d’Orbigny, 1839 


Webbina p’OrpIGNy, in Barker Webb and Berthelot, Hist. Nat. Iles Canaries, 
1839, vol. 2, pt. 2, ‘‘Foraminiféres,”’ p. 125.—Cusuman, Special Publ. 
No. 1, Cushman Lab. Foram. Res., 1928, p. 324. 

Webbum RHUMBLER, Foram. Plankton Exped., pt. 2, 1913, p. 445 (genotype, 
by designation, Webbina rugosa d’Orbigny). 

Genoholotype—Webbina rugosa d’Orbigny. 
Test attached, consisting of a few chambers with a neck and cir- 
cular aperture with a slight lip, the wall calcareous and perforate. 
Tertiary and Recent. 
WEBBINA RUGOSA d’Orbigny 
Plate 24, figures 4 a—c 


Webbina rugosa p’OrBIeGNyY, in Barker Webb and Berthelot, Hist. Nat. Iles 
Canaries, 1839, vol. 2, pt. 2, ‘‘Foraminiféres,” p. 126, pl. 1, figs. 16-18. 


A figure is given of d’Orbigny’s type from the Canary Islands. It 
is an attached flattened form with a rugose surface, and in the uncoiled 
adult has a terminal aperture, rounded and with a lip. 


Webbina rugosa— Material examined 
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Family 42. PLANORBULINIDAE 


Test, in the early stages, coiled, attached by the dorsal surface, 
chambers in a spiral arrangement, apertures single, later with the 
chambers added in annular series, the apertures usually two to a 
chamber, the test free and becoming bilaterally symmetrical, not 
developing pillars. 
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The genera in this family are closely related to and undoubtedly 
derived from the Anomalinidae. This relationship in the free forms 
is only seen in the study of the early stages which are mostly attached. 
From the more complex genera such as Planorbulinella and Linderina, 
it is but a simple step to the genera of the Orbitoididae. 

The living species are mostly in the Indo-Pacific at the present time, 
but in the Tertiary were more widely distributed. 


Genus PLANORBULINA d’Orbigny, 1826 


Planorbulina p’Orpiany, Ann. Sci. Nat., vol. 7, 1826, p. 280.—H. B. Brapy, 
Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 655.—Cuapman, The Fora- 
minifera, 1902, p. 218.—CusHMAN, Smithsonian Mise. Coll., vol. 77, No. 4, 
1925, p. 44; Special Publ. No. 1, Cushman Lab. Foram. Res., 1928, p. 326. 

Asterodiscus EHRENBERG, Abhandl. k. Akad. Wiss. Berlin, 1838, p. 130 
(genoholotype, Asterodiscus forskdlii Ehrenberg). 

Spirobotrys EHRENBERG, Bericht. k. preuss. Akad. Wiss. Berlin, 1844, p. 247 
(genoholotype, Spirobotrys aegaea Ehrenberg). 

Soldanina Costa, Atti Accad. Pont., vol. 7, fase. 2, 1856, p. 246 (genoholotype, 
Soldanina exagona Costa). 


Genotype, by designation.—Planorbulina mediterranensis d’Orbigny. 

Test in the young, coiled, attached by the dorsal surface, very 
earliest chambers slightly trochoid, closely spiral, later in an irregular 
series of a single layer about the periphery; wall calcareous, coarsely 
perforate; apertures in the early stages one to each chamber, near the 
periphery or in the irregular chambers sometimes multiple. 

Tertiary and Recent. 


PLANORBULINA MEDITERRANENSIS 4’Orbigny 
Plate 24, figures 5-8 

Planorbulina mediterranensis D’ORBIGNY, Ann. Sci. Nat., vol. 7, 1826, p. 280, 
No. 2, pl. 14, figs. 4-6; Modéles, No. 79, 1826; Foram. Foss. Bass. Tert. 
Vienne, 1846, p. 166, pl. 9, figs. 15-17—H. B. Brapy, Rep. Voy. Chal- 
lenger, Zoology, vol. 9, 1884, p. 656, pl. 92, figs. 1-3——H. B. Brapy, 
Parker, and Jonss, Trans. Zool. Soc., London, vol. 12, 1888, p. 227, 
pl. 45, fig. 18—Woopwarp, The Observer, 1893, p. 176.—Goés, Kongl. 
Svensk. Vet. Akad. Handl., vol. 25, No. 9, 1894, p. 91, pl. 15, fig. 786; 
Bull. Mus. Comp. Zodl., vol. 29, 1896, p. 73—FuintT, Rep’t. U. S. Nat. 
Mus., 1897 (1899), p. 328, pl. 72, fig. 6—Cusuman, Publ. 311, Carnegie 
Instit., Washington, 1922, p. 45, pl. 6, figs. 1, 2; Publ. 344, 1926, p. 78. 

—HeErRonN-ALLEN and EarLAND, Journ. Roy. Micr. Soc., 1930, p. 186. 
Test adherent, flattened; early chambers distinctly spiral, later ones 
less so, often irregularly annular in their arrangement, more or less 
lobulated on the ventral face; periphery irregular, often angular; wall 
very conspicuously perforated; early chambers usually with a brown- 
ish color, later chambers grayish-white; sutures depressed, often 
clearly marked on the dorsal face by a distinct band of shell material; 
apertures at either side of the chamber in the adult, simple, each with 

a raised lip. 
Diameter up to 1 mm. 
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Outside of d’Orbigny’s records I have given only those references 
that pertain to the western Atlantic. The records for this species 
cover most of the oceans, and further study may show these to 
belong to different species. It is well distributed in the western 
Atlantic from the coast of Florida through the West Indies to Brazil. 
There are very many records for it on the eastern side of the Atlantic 
from the coasts of Norway to Spain and West Africa and the Medi- 
terranean, as well as the Indo-Pacific. The early chambers have 
a distinct spiral tendency. The later development is irregular, but 
the periphery is usually well rounded and typically entire. 

Flint’s specimens referred to Gypsina inhaerens probably belong 


here. 
Planorbulina mediterranensis—M aterial examined 
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PLANORBULINA ACERVALIS H. B. Brady 
Plate 25, figures 1 a, b 


Planorbulina acervalis H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9, 
1884, p. 657, pl. 92, fig. 4—H. B. Brapy, Parxer, and Jonss, Trans. 
Zool. Soc., London, vol. 12, 1888, p. 227, pl. 46, fig. 11.—CHapman, 
Proc. Zool. Soc., London, 1895, p. 39.—F.uint, Rep’t. U. S. Nat. Mus., 
1897(1899), p. 328, pl. 72, fig. 7—CHapman, Journ. Linn. Soc. Zool., 
vol. 28, 1902, p. 382.—Mituert, Journ. Roy. Micr. Soc., 1904, p. 490.— 
Ruvumsier, Zool. Jahrb., Abteil. Syst., vol. 24, 1906, p. 67.—Sr1pz- 
Bottom, Mem. Proc. Manchester Lit. Philos. Soc., vol. 53, No. 21, 1909, 
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p. 2, pl. 1, fig. 4; vol. 54, No. 16, 1910, p. 27.—Cusuman, Bull. 71, U.S. 
Nat. Mus., pt. 5, 1915, p. 29, pl. 14, fig. 1—Hrron-ALLEN and Earanp, 
Trans. Zool. Soc. London, vol. 20, 1915, p. 705.—Cusuman, Proc. U. S. 
Nat. Mus., vol. 56, 1919, p. 627; Bull. 100, vol. 4, 1921, p. 311; vol. 59, 
1921, p. 55, pl. 12, fig. 8 ——Hrron-ALLEN and Earuanp, Bull. Soc. Sci. 
Hist. Nat. Corse, 1922, p. 137; British Antarctic Exped., Zool., vol. 6, 
1922, p. 207—CusHmMan, Publ. 311, Carnegie Instit., Washington, 
1922, p. 45, pl. 6, fig. 3; Publ. 342, 1924, p. 37. 

Test typically adherent, composed of numerous chambers, early 
ones spiral, later ones irregularly annular, those of the periphery 
lobulated, the newly added chambers extending outward a con- 
siderable distance beyond the preceding ones; ventral surface often 
covered by a mass of small acervuline chambers; wall conspicuously 
porous; apertures lipped. 

Diameter of western Atlantic specimens up to 3 mm. 

There seems to be much question as to the actual identification 
of d’Orbigny’s P. vulgaris of the Cuban Monograph. A discussion 
of this given in the paper on Jamaica is repeated here, as well as 
the notes made on the Tortugas specimens. 

Typical P. mediterranensis is now definitely known from the West 
Indian region in shallow water. Goés, in 1882, records and figures 
two forms under the name Planorbulina farcta, var. vulgaris, of 
which figure 227 seems mosi like P. mediterranensis or P. vulgaris. 
Figure 226, however, is P. acervalis H. B. Brady without any doubt. 
These were both from the Caribbean. In 1896 Goés records Planor- 
bulina again from the Caribbean as P. mediterranensis and places 
his earlier P. farcta, var. vulgaris as a synonym, but figure 226 as 
P. acervalis, as noted above. Goés gives the following not very clear 
note (p. 74): 

“A pygmy form of this species is not seldom met with in the 
Caribbean Sea in 300 fathoms of water. A variety of higher devel- 
opment that Brady has described under a separate denomination 
(P. acervalis) is also joined with the type, but of more rare occur- 
rence.” 

As both forms occur together, and one is a ‘“‘pygmy form,’ it is 
possible that this is but the young of P. acervalis. Flint * records 
both species from the Gulf of Mexico, a single specimen of P. medi- 
terranensis from Albatross Station D2377, and P. acervalis from 
D2399 (number of specimens not given). The diameter of the 
former is given as 1 mm., that of the latter 1.5 to 2.6 mm. The 
specimen given as P. mediterranensis is evidently broken, from the 
evidence of the figure. The accumulative evidence then shows that 
P. acervalis is abundant in the West Indies and P. mediterranensis 
very rare or of doubtful occurrence. 


‘ ? 


48 Ann, Rep’t. U. S. Nat. Mus., 1897(1899), p. 328, 


1a BULLETIN 104, UNITED STATES NATIONAL MUSEUM 


Therefore it might seem from the incomplete evidence that 
d’Orbigny’s P. vulgaris might possibly be the same as P. acervalis of 
Brady, and if so, would necessarily be used instead of acervalis for 
this species. The only means of really settling the problem would be 
the examination of the type specimens of P. vulgaris if they are 
extant, but the problem is here raised for consideration. 

The original figures of this species given by d’Orbigny show an 
irregularly spiral test not unlike that figured in the Cuban monograph 
as P. vulgaris. The specimens, however, are not as regular as that 
figured by d’Orbigny, but they show a distinct spiral tendency that 
is evidently not the same as the one referred here to P. acervalis. 
Such specimens are similar to the figure given by Goés,* which he 
referred in 1896 to P. mediterranensis instead of P. farcta, var. vulgaris, 
the name used in 1882. This species is far less common than P. 
acervalis in the region, occurring at but one station, and there rarely. 

It has not been possible to solve this problem further than given 
above. More material is available, but the type specimen of P. vul- 
garis must be seen if it is still extant. This will easily settle the 
problem. 

In material from off the coast of Florida and elsewhere, there is a 
tendency for certain specimens to become built up on both sides, and 
to assume the condition usually seen in Acervulina. 


Planorbulina acervalis—Material examined 
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Genus PLANORBULINOIDES Cushman, 1928 


Planorbulinoides CusHMAN, Contr. Cushman Lab. Foram. Res., vol. 4, 1928, 
p. 6; Special Publ. No. 1, 1928, p. 327. 
Planorbulina (part) ParKER and Jongs, 1865. 
Genoholotype.—Planorbulina retinaculata Parker and Jones. 
Test attached, in the early stages similar to Planorbulina but the 
later chambers spreading, becoming elongate and more or less sepa- 





49 Kongl. Svensk. Vet. Akad. Handl., vol. 19, No. 4, 1882, pl. 97, fig. 227. 
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rated to form a network; apertures in the early stages as in Planor- 
bulina, later several on the sides of the chambers, with very short 
necks. 

Recent. 

This genus is confined to shallow warm waters of the Indo-Pacific. 


Genus PLANORBULINELLA Cushman, 1927 


Planorbulinella CusHMAN, Contr. Cushman Lab. Foram. Res., vol. 3, 1927, 
p. 96; Special Publ. No. 1, 1928, p. 327. 
Planorbulina (part) of AuTHORs. 

Genoholotype.—Planorbulina larvata Parker and Jones. 

Test in the adult nearly bilaterally symmetrical, in the young 
attached and like Planorbulina, soon having the chambers developed 
about the periphery in annular series, the chambers of each series 
alternating with those of the adjacent ones; wall calcareous, coarsely 
perforate; apertures in the adult, two, one at each side of the chamber 
in the median line. 

Tertiary and Recent. 

This genus is only known from the Indo-Pacific in the living state. 
In the Tertiary it had a much wider distribution and more complex 
species. 

Genus LINDERINA Schlumberger, 1893 


Linderina ScHLUMBERGER, Bull. Soc. Géol. France, sér. 3, vol. 21, 1893, p. 
120.—CusumaN, Special Publ. No. 1, Cushman Lab. Foram. Res., 1928, 
p. 328. 

Genoholotype.—Linderina brugest Schlumberger. 

Test similar to Planorbulinella with annular series of chambers, but 
developing a thick layer of clear shell material over the central por- 
tion of the test on the two flattened sides; wall calcareous, coarsely 
perforate; apertures in the adult formed by the coarse perforations 
of the peripheral border. 

Upper Eocene. 


Genus ACERVULINA Schultze, 1854 


Acervulina ScuuuttzE, Organ. Polythal., 1854, p. 67.—CusHMman, Special 
Publ. No. 1, Cushman Lab. Foram. Res., 1928, p. 328. 


Genotype, by designation.—Acervulina inhaerens Schultze. 

Test attached by the dorsal side, at least in the early stages, if 
attached to asmall object often entirely covering it and then covering 
its own early chambers, earliest chambers coiled; wall calcareous, 
coarsely perforate; apertures formed by the coarse perforations of 
the test. 

Late Tertiary and Recent. 

Under this generic name are placed those adherent species which 
form more or less plate-like encrustations and become irregular in 
form. 
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ACERVULINA INHAERENS Schultze 
Plate 25, figures 2 a—c 


Acervulina inhaerens ScHuLtzz, Organ. Polythal., 1854, p. 68, pl. 6, figs. 13, 
14.—Fornasini1, Mem. Accad. Sci. Istit. Bologna, ser. 5, vol. 8, 1900, 
p. 42.—GatiLoway and WissLEr, Journ. Pal., vol. 1, 1927, p. 67, pl. 11, 
fig..3: 

Gypsina inhaerens H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9, 1884, 
p. 718, pl. 102, figs. 1-6—Batkwitt and Wricut, Trans. Roy. Irish 
Acad., vol. 28, Sci., 1885, p. 352.—Sippat1, Proc. Lit. Philos. Soc. Liver- 
pool, 1886, p. 71—H. B. Brapy, Parker, and Jones, Trans. Zool. Soc., 
London, vol. 12, 1888, p. 229, pl. 41, fig. 19—Hatxyarp, Trans. Man- 
chester Micr. Soc., 1889, p. 71—Howcurn, Trans. Proc. Roy. Soe. So. 
Australia, vol. 12, 1889, p. 14.—Cuastrr, First Rep’t. Southport Soc. 
Nat. Sci., 1890-91 (1892), p. 66—Wkriaut, Proc. Roy. Irish Acad., ser. 
3, vol. 1, 1891, p. 492.—Gois, Kongl. Svensk. Vet. Akad. Handl., vol. 25, 
No. 9, 1894, p. 91, pl. 15, fig. 787—K1iarr, Rep’t. Norwegian Fish. and 
Mar. Invest., vol. 1, No. 7, 1900, p. 48—Wnricut, Irish Nat., 1900, p. 
55.—Cuapman, Journ. Linn. Soc. Zool., vol. 28, 1902, pp. 198, 209, 
407.—Mi.uert, Journ. Roy. Micr. Soc., 1904, p. 599.—Earuanp, Journ. 
Quekett Micr. Club, 1905, p. 228.—Daxrin, Rep’t. Pearl Oyster Fish 
Ceylon, 1906, p. 240.—RuumBLER, Zool. Jahrb., Abt. Syst., vol. 24, 1906, 
p. 72, pl. 5, fig. 60.—Cuapman, Journ. Quekett Micr. Club, ser. 2, vol. 10, 
1907, p. 140.—Miuttert, Rec. Foram. Galway, 1908, p. 7—CHAPMAN, 
Subantarctic Islands of New Zealand, 1909, p. 363——HERON-ALLEN and 
EarLAND, Journ. Roy. Micr. Soc., 1909, p. 691—SipEBoTtrom, Mem. 
Proc. Manchester Lit. Philos. Soc., vol. 53, No. 21, 1909, p. 11—ScHusert, 
Abhandl. geol. Reichs., vol. 20, pt. 4, 1911, p. 115, pl. 3, fig. 3—Hrron- 
ALLEN and EarLaAND, Proc. Roy. Irish Acad., vol. 31, pt. 64, 1913, p. 141; 
Trans. Zool. Soe. London, vol. 20, 1915, p. 724-—Cusuman, Bull. 71, 
U. S. Nat. Mus., pt. 5, 1915, p. 74, pl. 21, figs. 6, 7—HrRoNn-ALLEN and 
EarLanp, Trans. Linn. Soc. London, ser. 2, vol. 11, 1916, p. 278; Journ. 
Roy. Micr. Soc., 1916, p. 53—Hatkyarp, Mem. Proc. Manchester Lit. 
Philos. Soc., vol. 62, pt. 2, 1918 (1919), p. 115—Cusuman, Proce. U. S. 
Nat. Mus., vol. 56, 1919, p. 631; Publ. 291, Carnegie Instit., Washington, 
1919, p. 43.—Martinorti, Atti Soc. Ital. Sci. Nat., vol. 59, 1920, p. 
334.—Heron-ALLEN and Earuanp, Bull. Soc. Sci. Hist. Nat. Corse, 
1922, p. 139; British Antarctic Exped., Zool., vol. 6, 1922, p. 221; Journ. 
Roy. Mier. Soc., 1924, p. 183; Journ. Linn. Soe. Zool., vol. 35, 1924, p. 637, 
pl. 37, figs. 62-64; Trans. Zool. Soc. London, vol. 22, pt. 1, 1926, p. 70.— 
Hanzawa, Jap. Journ. Geol. Pal., vol. 4, 1925 (1926), p. 44.—-Kocu, Ber. 
Schweiz. Pal. Ges., vol. 19, 1926, p. 728. 


Test typically attached, with the earliest chambers coiled, quickly 
followed by chambers in an irregular grouping rapidly covering the 
early chambers, often with several layers; wall coarsely perforate 
forming the apertures. 

The chambers conform to the general surface to which they are 
attached. When the object is small, the chambers may completely 
envelope it, or if small and cylindrical, they may group themselves 
variously about it. If the surface of attachment is flat, the chambers 
form a broad, generally flattened test. 
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Such specimens are often very numerous in parts of the general 
West Indian region, and have already been noted under Planorbulina 


acervalis. 
Acervulina inhaerens.— Material examined 
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Genus GYPSINA Carter, 1877 


Gypsina Carter, Ann. Mag. Nat. Hist., ser. 4, vol. 20, 1877, p, 173.—CusH- 
MAN, Special Publ. No. 1, Cushman Lab. Foram. Res., 1928, p. 330. 

Orbitolina (part) of AUTHORS. 

Tinoporus (part) of AUTHORS. 

Ceriopora (part) of AUTHORS. 

Genotype, by designation.—Orbitolina vesicularis Parker and Jones. 

Test, a generally spherical mass of compressed chambers, some- 
times arranged in more or less radial rows; apertures formed by the 
coarse pores of the wall. 

Cretaceous to Recent. 

Typical species occur in the Indo-Pacific at the present time, but 
were widely distributed and of large size in the Tertiary. 

GYPSINA VESICULARIS (Parker and Jones) 

Orbitolina vesicularis PARKER and Jongs, Ann. Mag. Nat. Hist., ser. 3, vol. 6, 
1860, p. 31, No. 5. 

Gypsina vesicularis CarTeR, Ann. Mag. Nat. Hist., ser. 4, vol. 20, 1877, p. 
173.—H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 718, 
pl. 101, figs. 9-12—Ba.Lkwitt and Wrieut, Trans. Roy. Irish Acad., 
vol. 28, Sci., 1885, p. 352.—K1arr, Rep’t. Norwegian Fish. and Mar. 
Invest., vol. 1, No. 7, 1900, p. 48.—Wrieut, Irish Nat., 1900, p. 55.— 
Miuuett, Rec. Foram. Galway, 1908, p. 7—H®rRoN-ALLEN and EaRLAND, 
Proc. Roy. Irish Acad., vol. 31, pt. 64, 1913, p. 140, pl. 18, fig. 11; Trans. 
Linn. Soc. London, ser. 2, vol. 11, 1916, p. 278. 


The above records are Atlantic ones for this species. I have found 
very few specimens in the Albatross and other material from the 
western Atlantic. The following notes are from Heron-Allen and 
Karland in regard to their Clare Island material from the coast of 
Ireland. 

“This species occurs at a great many stations (20 at least), both 
in shoresands and dredgings, and in such variety as to present great 
difficulties in its identification as between G. vesicularis and G. globulus. 
Brady, in his ‘Challenger’ Report (FC), has referred to the confusion 
which exists between these two types. It seems questionable whether 
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there is any real specific difference existing between them; but for 
purposes of convenience it is desirable to separate the small truly 
globular and solid specimens (which are also characterized by smaller 
vesicular chambers) under the name of G. globulus, and to assign to 
G. vesicularis the larger and coarser forms, whether their shape be 
compressed, convex, or biconvex, or even sub-spherical, as is frequently 
the case. These sub-spherical specimens really constitute the greatest 
difficulty, for they are practically indistinguishable from G. globulus 
except by their larger size and coarser areolation; but when regarded 
from the point of view of an extensive series of specimens, such as 
can be obtained at many stations in the area of the Clare Island 
Survey, the difficulty of discrimination is diminished by the fact 
that globular specimens of intermediate size are seldom or never 
found. G. vesicularis appears to begin its growth as a convex boss 
with a flat base, becoming first lenticular, and subsequently, in the 
largest specimens, almost truly spherical, whereas G. globulus begins 
with a minute spherical test, and increases in size by the addition of 
concentric layers. We figure an interesting variety of G. vesicularis, 
specimens of which have been found at many stations, in which the 
sub-globular test is a mere hollow shell. This variety presumably 
has its origin as an encrusting layer over some rounded and perishable 
body such as the terminal joint of a coralline. It is difficult to 
conceive in what other circumstances this peculiar form can have 
been assumed. The interior chambers of the sphere are always in a 
good state of preservation, showing no signs of erosion. Although 
we have not observed British specimens of G. vesicularis in the sessile . 
condition, we have no doubt that the animal frequently assumes this 
habit, as many individuals are to be found in which the flattened base 
corresponds in moulding to the shape of molluscan fragments such 
as are commen in the material.’”’ Their figures are reproduced here. 


Gypsina vesicularis—Maierial examined 























Num- Depth 
Cata- - ° Bottom . 
logue pollection ber of Station Locality chi temper- nae of Abundance 
No: of— speci- ath- |" ture ottom 
mens oms 
Albatross| ° ’ Oy eae 
21675 | U.S.N.M. 2 12388 | 29 24 30 N.; 88 01 00 W_-_ 35q/a-2 2 53 yl.s., bk. sp_| Rare. 
12933 SoA Os ete da ees eee TES OU TINUE a ere] rare | Ce tne | PU cee Do. 
2821 J.A.C 1 12 | Dry Tortugas, Fla___-_--_. 7 23°, Ge bind fete oy Do 
2823 Jena. X LS oes COE ee ee ee el ae ing sss e ose Do. 
21676 | U.S.N.M. 1 PE 2 Seeve’S Off Government Cut, BOM ees Se 2 ee paar ns ae Sas Do. 
Miami, Fla. 
13133 J.A.C. yy 2 3 sh res Off Key West, Fla__-__-_- 78 pt CE ee ee es = ee Do. 
13134 J.A.C. Vlcseeceeees Off Fowey, Fla_-_-------- 7 | Se es | ae a Do. 
13135 J.A.C. ha ae a Off ‘Andros'Id., Babamas-|t 2228) ee as A Seer Do. 
13136 VeALe: Ne Soe oe Montegov Baye Tema casa) oe 2 | ope ee |e eee ge Do. 


GYPSINA VESICULARIS (Parker and Jones), var. DISCA Goés 
Gypsina vesicularis (PARKER and JONES), var. discus Goks, Bull. Mus. Comp. 
Zool., vol. 29, 1896, p. 74, pl. 7, figs. 4-6. 


Under this name Goés has figured and described forms from the 
Caribbean which have a biconvex form with rounded periphery. 
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Under the same name, Chapman and Heron-Allen and Earland have 
recorded specimens from the Indo-Pacific. 

Goés also records subglobular specimens from off Scandinavia as 
variety intermedia Goés. 


*“*“GYPSINA GLOBULUS Reuss’’ 


Under this name there are several Atlantic records of globular 
forms from the Abrohlos Bank off Brazil and from the coasts of 
Europe. Whether or not these are really the same as the fossil 
species described by Reuss may be doubted. In the Indo-Pacific 
such specimens are much larger, and in the Tertiary some of them 
become relatively very large. 


Gypsina globulus— Material examined 


Cata-| conection | ber of Depth fom Character of 
ollection | ber o ‘ ; in aracter 0 
logue ear speci- | Station Locality fath- ote bottom — | Abundance 
3 mens oms |‘ ire 
Albatross} ° ’ ” oN ays 
21680 | U.S.N.M.. 1 | D2758_-__| 6 59 00S.; 34 47 00 W-_---- 20 79 | brk. sh__---- Rare. 


13138 | J:A.C_-... Ly ee het Off Fowey, Fla_2-..=--. 2-2 Sih |e 9e=| SP = eee 2g Do. 





GPYSINA RUBRA (d’Orbigny) 


Planorbulina rubra v’OrBiGny, Ann. Sci. Nat., vol. 7, 1826, p. 280, No. 4.— 
Fornasini, Mem. Accad. Sci. Istit. Bologna, ser. 6, vol. 5, 1908, p. 44, 
pl. 2, fig. 3. 

Gypsina rubra Hrron-ALLEN and Earuanp, Trans. Zool. Soc. London, 
vol. 20, 1915, p. 725, pl. 53, figs. 35-37. 


Heron-Allen and Earland have examined d’Orbigny’s type and have 
given copious notes in the reference given above. Our specimens 
from a single Albatross Station D2619 give a distinct record for this 
part of the Atlantic, while most of the records are from the Indo- 
Pacific. 

Our specimens have the pinkish or rose-color characteristic of the 
species and the general form and surface characteristics shown by 
Heron-Allen and Earland in their figures. The specimens are 
attached to fragments of shells, and might easily have been overlooked. 


Gypsina rubra— Material examined 











Bot- 
Num- . |Depth 
Cata- : = tom 
Collection | ber of : - in _ | Character of 

mene nfs speci- Station Locality fath- a Hiabhaas Abundance 

. mens | omS | ture 

Albatross} ° ’ ” Sips 

21681 | U.S.N.M. 5 | D2619___| 33 38 00 N.; 77 36 00 ws 16 |. ers. ¥IkS. 22'S Few. 
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Family 43. RUPERTIIDAE 


Test in the early stages, trochoid, attached by the dorsal side as in 
Cibicides, later extending upward from the base of attachment still 
keeping a loose spiral; wall calcareous, coarsely perforate; aperture 
either at the inner margin of the chamber or becoming terminal and 
rounded, often with a neck and lip. 

There are but three genera in this family, Rupertia known from the 
Tertiary and the present oceans, Carpenteria ranging from the Cre- 
taceous to Recent, and Horupertia known only from the Eocene of 
Japan. They form a specialized group evidently derived from the 
Anomalinidae from such forms as Cibicide3’ by an upward extension 
of the later chambers, the general spiral character kept in most 
species, but in some species of Carpenteria becoming very irregular 
and almost uniserial. 


Genus RUPERTIA Wallich, 1877 


Rupertia Wauuicu, Ann. Mag. Nat. Hist., ser. 4, vol. 19, 1877, p. 502.— 
H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 680.— 
CuapMaNn, The Foraminifera, 1902, p. 222.—CusuMaNn, Smithsonian Mise. 
Coll., vol. 77, No. 4, 1925, p. 45; Special Publ. No. 1, Cushman Lab. 
Foram. Res., 1928, p. 330. 


Genoholotype—Rupertia stabilis Wallich. 

Test attached, in the young, trochoid, the chambers later extending 
upward from the base of attachment still keeping a loose spiral; wall 
calcareous, thick, coarsely perforate; aperture in the early stages 
narrow, at the base of the chamber, in later development becoming 
much more open, rounded, and with a thickened, rounded lip. 

This genus is represented in the Atlantic by the single species which 


follows. 
RUPERTIA STABILIS Wallich 


Plate 25, figures 3-9 


Rupertia stabilis Wauuicu, Ann. Mag. Nat. Hist., ser. 4, vol. 19, 1877, p. 
502, pl. 20, figs. 1-13—ScuitumperGeR, Feuille des Jeun. Nat., Aug. 
1883, p. 119, pl. 2, figs. 6, 6a-c, 7, 7a, 8 —H. B. Brapy, Rep. Voy. Chal- 
lenger, Zoology, vol. 9, 1884, p. 680, pl. 98, figs. 1-12.—Eacrr, Abhandl. 
k6n. bay. Akad. Wiss. Miinchen, Cl. II, vol 18, 1893, p. 439, pl. 21, figs. 
8, 9—Woopwarp, The Observer, 1893, p. 177.—Goiis, Kongl. Svensk. 
Vet. Akad. Handl., vol. 25, No. 9, 1894, p. 92, pl. 15, fig. 789, 789a—c; 
Bull. Mus. Comp. Zoél., vol. 29, 1896, p. 74.—Fxiivt, Ann. Rep. U. 8. 
Nat. Mus., 1897 (1899), p. 336, pl. 79, fig. 4—Kiarr, Rep’t. Norwegian 
Fish. and Mar. Invest., vol. 1, No. 7, 1900, p. 46—Scuusert, Abhandl. 
geol. Reichs., vol. 20, pt. 4, 1911, p. 109, pl. 4, fig. 7—Cusuman, Bull. 71, 
U.S. Nat. Mus., pt. 5, 1915, p. 50, pl. 21, figs. 2-5—-Ga.Lutoway and Wiss- 
LER, Journ. Pal., vol. 1, 1927, p. 68, pl. 11, fig. 4—-Cusuman, Special 
Publ. No. 1, Cushman Lab. Foram. Res., 1928, pl. 52, figs. 10-13. 
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Test attached, the early stage close coiled, when detached showing 
the early chambers of the dorsal side, the aperture extending to the 
periphery, in a later stage forming a low cone with the inner ends of 
the chamber fused in a spiral and the aperture running from this 
groove to the periphery, in the adult the chambers form a spiral 
extending upward from the plane of attachment, and become inflated, 
the aperture terminal and semicircular with a rounded lip; sutures 
becoming somewhat limbate; wall coarsely perforate. 

Length up to 1.68 mm.; diameter of adult chambers 0.75 mm. 

Wallich’s types came from off the South of Greenland, 108 to 1,205 
fathoms. Brady records it from ‘‘13 Porcupine stations and one 
Challenger station in the North Atlantic—the latter off the Azores 
being the most southerly—the depth ranging from 5 fathoms on the 
Rockall Bank to 1,360 fathoms. Poor examples have been met with 
in dredgings from off the Cape of Good Hope, 150 fathoms, north of 
the Falkland Islands, 1,035 fathoms, and in the South Pacific, near 
Juan Fernandez, 1,375 fathoms. Schlumberger’s specimens were 
from the Bay of Biscay.’”’ Egger records it from off the Cape Verde 
Islands; from off West Africa; off Mauritius and off Western Australia. 
Goés records it from off Scandinavia and in the Pacific off Acapulco, 
Mexico, 772 fathoms. Flint’s Albatross stations are D2530 off the 
Eastern Coast of the United States, and D2383 Gulf of Mexico, 
depths 956 and 1,181 fathoms. Kiaer’s specimens were from off 
Christiansund, 911 meters and Vesteraalseggen, 1,187 fathoms, single 
specimens at each station. I have recorded it from the North Pacific, 
and have material from the Porcupine dredgings in the Atlantic. 

As a fossil, it has been recorded from the Late Tertiary of the Bis- 
marck Archipelago by Schubert, and from Lomita Quarry, southern 
California by Galloway and Wissler. Uhlig’s record from the “ Altter- 
tiar”’ of the West Galician Carpathians is another species. 


Rupertia stabilis— Material examined 


bh Bot- 


Cata-| Contec. | ber of Denn! tom | Character of 
ollec- r 0 : : in aracter 0 
a tion of—| speci- Station Locality fath- Sk ottom | Abundance 
c mens oms 


Porcupine 
10466 | J. A.C. 3 16 s 
5026 | J. A.C. 1 16+ | th OGSs Se Cees 2 h0 SS Do. 
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Genus CARPENTERIA Gray, 1858 


Carpenteria Gray, Proc. Zool. Soc. London, vol. 26, 1858, p. 269.—H. B. 
Brapy, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 676.—CHAPMAN, 
The Foraminifera, 1902, p. 220—CusHMan, Smithsonian Misc. Coll., 
vol. 77, No. 4, 1925, p. 45; Special Publ. No. 1, Cushman Lab. Foram. 
Res., 1928, p. 331. 

Dujardinia Gray, Proc. Zool. Soc. London, vol. 26, 1858, p. 269. 

Genoholotype—Carpenteria balaniformis Gray. 

Test attached, early chambers trochoid, later spreading out over 
the surface of attachment both with the inner ends piled up in a loose 
spire or the whole test becoming subcylindrical, the chambers loosely 
spiral or even uniserial; wall calcareous, coarsely perforate; aperture 
in the young narrow, in the older stages somewhat rounded at the 
end of a tubular projection, and in the uniserial forms sometimes 
with a tubular neck. 

This genus is apparently present in the Cretaceous and certainly 
in the Eocene. Some of the species have a widely spreading form with 
little building up into a high spire, while others develop a very long 
test. The representatives of the genus are most abundant in the 
shallow water of the Indo-Pacific although at le&st one species or 
variety has become adapted to fairly deep water. 


CARPENTERIA PROTEIFORMIS Goés 
Plate 26, figure 1 


Carpenteria balaniformis GRAy, var. proteiformis Gos, Kongl. Svensk. Vet. 
Akad. Handl., vol. 19, No. 4, 1882, p. 94, pl. 6, figs. 208-214; pl. 7, figs. 
215-219. 

Carpenteria proteiformis H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9, 
1884, p. 679, pl. 97, figs. 8-14—Woopwarp, The Observer, vol 4, 1893, 
p. 177.—Goiis, Bull. Mus. Comp. Zoél., vol. 29, 1896, p. 74, pl. 6, figs. 
8-17.—CuapmMan, Journ. Linn. Soc. Zool., vol. 28, 1900, pp. 195, 209, 
406, pl. 19, fig. 11.—CusuHMan, Bull. 71, U. S. Nat. Mus., pt. 5, 1915, p. 
49, pl. 20, fig. 2; pl. 21, fig. 1; Proc. U.S. Nat. Mus., vol. 56, 1919, p. 629; 
Bull. 100, U. S. Nat. Mus., vol. 4, 1921, p. 361, pl. 73, figs. 2, 3—HERon- 
ALLEN and EARLAND, British Antarctic Exped., Zoology, vol. 6, 1922, p. 
213.—Yapne and Hanzawa, Jap. Journ. Geol. Pal., vol. 4, 1925 (1926), 
p. 52. 


Test attached, columnar, basal portion usually somewhat spreading 
and buttressed; early chambers coiled, attached by the dorsal side but 
covered by the later ones which become much inflated and built up 
into an irregular, subcylindrical column of a few chambers; wall 
coarsely porous; aperture often with a tubular neck and slight lip. 

Length up to 6 mm. 

This species is often abundant in fairly deep water in the West 
Indian region where it attains a large size. The types are from the 
Caribbean. The Challenger records are as follows: ‘Off Culebra 
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Island, West Indies, depth 390 fathoms; but the species occurs also 
at station 33, off Bermuda, 435 fathoms, and at two points in the 
Eastern Archipelago, namely Nares Harbour, Admiralty Islands, 17 
fathoms, and off Raine Island, Torres Strait, 155 fathoms.” I have 
had excellent specimens dredged by the Hassler expedition in 100 
fathoms off the Barbados. 

Specimens very similar to the West Indian species occur in various 
parts of the Pacific, but whether or not they are the same needs 
further study. 

There are numerous fossil records referred to this species, but these 
again should be carefully compared with living West Indian material. 


CARPENTERIA MONTICULARIS Carter 


Brady records this species from a Challenger station off Bermuda, 
435 fathoms, and Egger records it from off West Africa. I have not 
seen this species in the Albatross collections or others from the West 
Indian region. It is common in some parts of the Indo-Pacific, and 
a very similar form occurs in the Eocene of the coastal plain of the 
United States. 

CARPENTERIA UTRICULARIS Carter 


Carter records this species as common in the West Indies, but it 
has not occurred in the Albatross or other dredgings that I have from 
that region. Brady records it from off Pernambuco, Brazil, in 350 
fathoms. Egger records it from off the Cape Verde Islands and off 
West Africa, but his figure is not very typical of this species. Most 
of the records for the species are from the Indo-Pacific. 


CARPENTERIA HASSLER], new species 


Plate 26, figures 2—5 


Test attached, in the early stages coiled, later in an irregular spiral, 
the chambers in an irregular spiral about an ascending axis, the upper 
end of the chamber prolonged into a long tubular extension, with 
the aperture apparently at the tip; wall smooth, finely perforate. 

Height up to 10 mm. 

Holotype (Cat. No. 21931, U.S.N.M.) from 100 fathoms off 
Barbados. 

There are numerous specimens of this peculiar species dredged by 
the Hassler Expedition at the above locality, but I have not seen it 
elsewhere. The peculiar extension of the chamber and the loose 
spiral produce some very bizarre forms. 

With these is a specimen (pl. 26, fig. 6) which is close to Carpenteria 
rhaphidodendron Moebius or to some of the specimens referred by 
Hofker to C. utricularis Carter. 
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Genus EORUPERTIA Yabe and Hanzawa, 1927 


Eorupertia YaBE and Hanzawa, in Cushman, Contr. Cushman Lab. Foram. 
Res., vol. 3, 1927, p. 97—Cusuman, Special Publ. No. 1, Cushman Lab. 
Foram. Res., 1928, p. 331. 

Uhligina Yasr and Hanzawa, Jap. Journ. Geol. Geogr., vol. 1, 1922, p. 71 
(genoholotype, Uhligina boninensis Yabe and Hanzawa) (not Uhligina 
Schubert). 


Genoholotype.—Uhligina boninensis Yabe and Hanzawa. 


Test with the early stages coiled, later in a subcylindrical form, 
the chambers in an elongate spiral about a hollow center; wall cal- 
careous, coarsely perforate, developing canals and pillars; aperture 
not well distinguished. 

This genus allied to the foregoing is known only as a fossil in the 
Early Tertiary. 


Family 44. HOMOTREMIDAE 


Test in the early stages trochoid, attached by the dorsal surface, 
later becoming irregular and growing upward from the area of attach- 
ment into a more or less branched mass, all trace of the early arrange- 
ment being lost; wall calcareous, coarsely perforate; apertures large, 
open or covered by a perforated plate; a reddish or orange color 
strongly developed. 

The forms belonging in this family have been excellently described 
by Hickson—On Polytrema and Some Allied Genera. There are 
three genera as noted below. So far as recorded, Homotrema is the 
only one of the three in the West Indian region where it is exceedingly 
abundant. The others are known from the Indo-Pacific. All occur 
in comparatively shallow, warm waters often in the case of Homo- 
trema in the West Indies in pools left by the tide and which become 
very hot in the sun. Little is definitely known of the family in the 
fossil state, although specimens have been recorded as “‘ Polytrema,”’ 
a name which before the appearance of Hickson’s paper was usually 
applied to all the members of the family. 


Genus HOMOTREMA Hickson, 1911 


Homotrema Hickson, Trans. Linn. Soc., London, Zool., vol. 14, 1911, p. 
445.—CusHMAN, Bull. 100, U. S. Nat. Mus., vol. 4, 1921, p. 364; Smith- 
sonian Mise. Coll., vol. 77, No. 4, 1925, p. 47; Special Publ. No. 1, 
Cushman Lab. Foram. Res., 1928, p. 332. 

Millepora Lamarck, 1816 (not Linnaeus). 

Polytrema (part) of AutHoRs (not Risso). 


Genoholotype.—Miullepora rubra Lamarck. 


Test attached, the early stages coiled, later extending up in an 
irregular mass with short stout projecting portions; wall calcareous, 





50Trans. Linn. Soc. London, Zoology, vol. 14, No. 20, 1911. 
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the surface solid with large scattered foramina covered by a finely 
perforated plate; color dark red. 

Recent. 

There seems to be but a single species, very widely distributed. 


HOMOTREMA RUBRUM (Lamarck) 


Millepora rubra LAMARCK, Hist. Nat. Anim. sans Vert., vol. 2, 1816, p. 202. 

Polytrema rubra Dusarpin, Hist. Nat. Zooph., 1841, p. 259.—CarpENTER, 
ParKER, and Jonss, Introd. Foram., 1862, p. 235, pl. 13, figs. 18-20. 

Homotrema rubrum Hickson, Trans. Linn. Soe. London, Zool., ser. 2, vol. 
14, 1911, pp. 445, 454, pl. 30, fig. 2; pl. 31, fig. 9; pl. 32, figs. 19, 22, 28.— 
Prarcey, Trans. Roy. Soc. Edinburgh, vol. 49, 1914, p. 1041.—HrErRon- 
ALLEN and EaRLanpD, Trans. Zool. Soe. London, vol. 20, 1915, p. 729.— 
CusHMAN, Bull. 100, U. S. Nat. Mus., vol. 4, 1921, p. 364; Publ. 311, 
Carnegie Instit., Washington, 1922, p. 53, pl. 14, figs. 6-8; Special Publ. 
No. 1, Cushman Lab. Foram. Res., 1928, pl. 52, figs. 25-27. 

Test attached, earliest chambers in a whorl, later ones forming an 
irregular mass, honeycombed, the surface composed of a reticulate 
pattern, the central portion of each mesh with a thin perforated plate, 
the walls of the mesh work solid and nonporous; whole mass raised 
into irregular subcylindrical masses in the early stages, then fusing 
and spreading so that the whole test becomes an irregularly rounded 
mass rising above the surface of attachment with papillae raised 
above the rest of the surface; color bright to dull red. 

Diameter of large mass up to 8 mm. 

This species is generally distributed in the West Indian region, in 
very warm shallow water, at the Dry Tortugas and extending to the 
coast of Brazil. 

The Tortugas specimens showed the tips of the test with a crown of 
projecting spicules, evidently sponge spicules which were cemented 
into long flexible lines forming a crown about the projecting parts of 
the test. At the Tortugas species occurred in great numbers almost 
covering the under sides of shell and coral fragments in shallow la- 
goons and on dead reefs, where the temperatures at low tide were 
often warm to the hand. 


Genus SPORADOTREMA Hickson, 1911 


Sporadotrema Hickson, Trans. Linn. Soc. Zool., vol. 14, 1911, p. 447.— 
CusHMAN, Special Publ. No. 1, Cushman Lab. Foram. Res., 1928, p. 334. 
Polytrema CartTER, 1880 (not Risso). 

Genoholotype—Polytrema cylindricum Carter. 

Test attached, the early stages coiled, later extending outward and 
upward into short stout branches, numerous chambers apparent 
about the outer end; wall caleareous, the surface solid with scattered 
foramina, open, not covered by a plate; color, orange or red. 

Recent. 

This genus is not known in the Atlantic. 

2300-9 
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Genus POLYTREMA Risso, 1826 


Polytrema Risso, Hist. Nat. Europe Merid., vol. 5, 1826, p. 340.—CusHMAN, 
Special Publ. No. 1, Cushman Lab. Foram. Res., 1928, p. 334. 

Millepora (part) of AUTHORS. 

Pustularia Gray, Proc. Zool. Soe. London, vo’. 26, 1858, p. 271 (genoholo- 
type, Pustularia rosea Gray). 

Genoholotype—Polytrema corallina Risso=Millepora — miniacea 
Pallas. 

Test attached, in the early stages coiled, later with the small 
chambers piled up in an irregular branching mass with slender pro- 
jections; wall calcareous, perforate, the surface finely perforate with 
larger open foramina; color light red. 

Late Tertiary and Recent. 

Although Polytrema has been recorded from the Atlantic, it is 
probable that most, if not all, the records are Homotrema, at least as 
far as the West Indian region is concerned. 


PLATES 


Figures 1. 


ya 


5a, b. 


EXPLANATION OF PLATES 
PLATE 1 


Spirillina vivipara Ehrenberg. (After Ehrenberg.) Specimen from 
off Vera Cruz, Mexico. 

Spirillina vivipara Ehrenberg. 70. Fig. 2, Porto Rico. Fig. 3, 
Dry Tortugas, a, b, opposite sides. Figs. 4 a-c, Dry Tortugas. 
a, b, opposite sides; c, peripheral view. 

Spirillina vivipara Ehrenberg, var. densepunctata Cushman, new va- 
riety. % 70. Porto Rico. a, b, opposite sides. 


. Spirillina perforata (Schultze). (After Schultze.) 
. Spirillina perforata (Schultze). 75. Off coast of Belgium. a, 5, 


opposite sides; c, peripheral view. 


. Spirillina obconica H. B. Brady(?). (After Heron-Allen and Earland.) 


Off British Isles. 


. Spirillina obconica H. B. Brady(?). 135. Porcupine Station 7. Off 


British Isles. a, b, opposite sides. 


. Spirillina margaritifera Williamson. (After Williamson.) 
. Spirillina lateseptata Terquem. (After Halkyard.) From off Island 


of Jersey. a, side view; 5, section. 
Spirillina lateseptata Terquem. X 100. From Porcupine Station 
7. a, b, opposite sides. 
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FIGURES 1. 
Dra: 


3. 


4, 5. 


Gran.» 
7 a-c. 


8 a-c. 


PuarE 2 


Spirillina lateseptata Terquem. 75. Coast of Belgium. 

Spirillina imbata H. B. Brady. (After H. B. Brady.) a, side view; 
b, peripheral view. 

Spirillina decorata H. B. Brady. (After H. B. Brady.) Off the 
Canary Islands. 

Spirillina limbata H. B. Brady, var. denticulata H. B. Brady. Figs. 
4 a-c, X 55. Off Plymouth, England. a, b, opposite sides; c, 
peripheral view. Figs. 5 a, b, * 90. Coast of Belgium. a, }, 
opposite sides. 

Patellina corrugata Williamson. X 100. Off coast of Belgium. 
a, dorsal side; b, ventral side. 

Patellina corrugata Williamson. (After Williamson.) a, dorsal 
view; b, ventral view; c, peripheral view. 

Discorbis advena Cushman. X 55. Dry Tortugas, Fla. a, dorsal 
view; b, ventral view; c, peripheral view. 
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PLATE 3 


Ficures 1 a-c. Discorbis baccata (Heron-Allen and Earland). 90. Off 
British Isles. a, dorsal view; b, ventral view; c, peripheral 
view. 

2 a-c. Discorbis bertheloti (d’Orbigny). (After d’Orbigny.) a, dorsal 
view; b, ventral view; c, peripheral view. 
3-5. Discorbis bertheloti (d’Orbigny), var. floridensis Cushman, new 
variety. Specimens from off Fowey, Fla. a, a, a, dorsal 
views; b, b, b, ventral views; c, c, c, peripheral views. Fig. 3, 
Holotype. X 50. Figs. 4, 5, X 40. 


148 
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FIcGureEs 1-3. 


4a, b. 


9 a-c. 


10 a-c. 


PLATE 4 


Discorbis chasteri (Heron-Allen and Earland). » 200. (After 
Heron-Allen and Earland.) Figs. 1, 2, Dorsal views. Fig. 3, 
Ventral view. 

Discorbis chasteri (Heron-Allen and Earland). ™ 150. From off 
Faroe Islands. a, dorsal view; 6, ventral view. 


. Discorbis chasteri (Heron-Allen and Earland), var. bzsprnosa 


(Heron-Allen and Earland). 200. (After Heron-Allen and 
Earland.) 

Discorbis chasteri (Heron-Allen and Earland), var. bispinosa 
(Heron-Allen and Earland). % 150. From off Faroe Islands. 

Discorbis floridana Cushman. % 100. a, a, dorsal views; }, 5, 
ventral views; c, c, peripheral views. Fig. 7, Montego Bay, 
Jamaica. Fig. 8, Dry Tortugas, Fla. 

Discorbis globularis (d’Orbigny). > 100. Dogs Bay, Ireland. 
a, dorsal view; 6, ventral view; c, peripheral view. 

Discorbis globularis (d’Orbigny), var. anglica Cushman, new 
variety. > 50. Off Nose Head, Moray Firth. a, dorsal 
view; b, ventral view; c, peripheral view. 
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PLATE 5 


Figures 1 a-c. Discorbis mamilla (Williamson). (After Williamson.) a, dor- 
sal view; 6, ventral view; c, peripheral view. 

2 a-c. Discorbis mediterranensis (d’Orbigny). (After Heron-Allen and 
Earland.) Clare Island Region, Ireland. a, dorsal view; b, 
ventral view; c, peripheral view. 

3.a-c. Discorbis millettii (Wright). (After Wright.) a, dorsal view; 
b, ventral view; c, peripheral view. 

4 a-c. Discorbis milletiii (Wright). X 100. Coast of Belgium. a, 
dorsal view; b, ventral view; c, peripheral view. 

5, 6. Discorbis mira Cushman. X 75. Montego Bay, Jamaica. a, 
dorsal view; b, ventral view; c, peripheral view. 
150 
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Frq@ureEs 1 a-c. 


PLATE 6 


Discorbis nitida (Williamson). % 75. Coast of Belgium. 
dorsal view; 6, ventral view; c, peripheral view. 

Discorbis obtusa (d’Orbigny)(?). > 55. Casco Bay, Me. 
dorsal view; b, ventral view; c, peripheral view. 


a. 


a, 


Discorbis orbicularis (Terquem). ™% 75. Montego Bay, Ja- 


maica. a, dorsal view; b, ventral view; c, peripheral view. 


Discorbis (?) praegert (Heron-Allen and Earland). X 100. (After 


Heron-Allen and Earland.) Clare Island Region, Ireland. 
dorsal view; b, ventral view; c, peripheral view. 


a, 


Discorbis parisiensis (d’Orbigny)(?). X 75. Coast of Belgium. 


a, dorsal view; b, ventral view; c, peripheral view. 
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Ficures 1 a, b. 
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PLATE 7 


Discorbis orbicularis (Terquem), var. selseyensis (Heron-Allen 
and Earland). » 75. (After Heron-Allen and Earland.) 
From off Selsey, England. a, dorsal view; 6, ventral view. 

Discorbis subaraucana Cushman. 55. Dry Tortugas, Fla. 
a, dorsal view; b, ventral view; c, peripheral view. 

Discorbis valvulata (d’Orbigny). > 70. Off Pocasset, Buzzards 
Bay, Mass. a, dorsal view; b, ventral view; c, peripheral 
view. 

Discorbis candeiana (d’Orbigny). > 75. Off Fowey, Fla. a, 
dorsal view; b, ventral view; c, peripheral view. 

Lamarckina ventricosa (H. B. Brady). > 40. (After H. B. 
Brady.) a, dorsal view; b, ventral view; c, peripheral view. 

Lamarckina scabra (H. B. Brady). 40. (After H. B. Brady.) 
a, dorsal view; b, ventral view; c, peripheral view. 

Lamarckina atlantica Cushman, new species. X 40. Off 
Fowey, Fla. a, dorsal view; 6, ventral view; c, peripheral 
view. 

Lamarckina haliotidea (Heron-Allen and Earland). a, a, dorsal 
views; b, b, ventral views; c, c, peripheral views. Fig. 8, 
Young. <~100: Coast’ of. Belgium: | Vig. 99, (0) Or 
Faroe Islands. 
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PLATE 8 


Figures 1, 2. Gyroidina orbicularis d’Orbigny. > 40. East coast of United 
States. a, a, dorsal views; b, b, peripheral views. 
3-8. Gyroidina soldanii d’Orbigny. East coast of United States. 
Figs. 3 a—c, X 40. Young. a, dorsal view; 6, ventral view; 
c, peripheral view. Figs. 4 a-c, X 30. Adult. a, dorsal 
view; 6b, ventral view; c, peripheral view. Figs. 5-8, Periph- 
eral views. 

9 a-c. Gyroidina soldanii d’Orbigny, var. nitidula (Schwager). > 40. 
East coast of United States. a, dorsal view; 6, ventral view; 
c, peripheral view. 

10 a-c. Gyroidina soldanii d’Orbigny, var. altiformis R. E. and K. C. 
Stewart. xX 50. Off Fowey, Fla. a, dorsal view; 6, ventral 
view; c, peripheral view. 
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FIGURES | a-—c. 


PLATE 9 


Gyroidina soldanti d’Orbigny, var. altiformis R. E. and K. C. 
Stewart. 55. East coast of United States. a, dorsal view; 
b, ventral view; c, peripheral view. 


Eponides antillarum (d’Orbigny). > 70. Young. Off Fowey, 
Fla. a, dorsal view; b, ventral view; c, peripheral view. 
Eponides uwmbonata (Reuss), var. ehrenbergii (Bailey). 30. 


Flattened microspherie form. Off east coast of United States. 
a, dorsal view; 6, ventral view; c, peripheral view. 

Eponides concentrica (Parker and Jones). > 30. (After H. B. 
Brady.) a, dorsal view; 6, ventral view; c, peripheral view. 
Eponides concentrica (Parker and Jones). 90. Off coast of 

Belgium. a, dorsal view; 6, ventral view; c, peripheral view. 


U. S. NATIONAL MUSEUM BULLETIN 104, PART 8 PL. 9 





ROTALIIDAE OF THE ATLANTIC OCEAN 


FOR EXPLANATION OF PLATE SEE PAGE 154. 


U.S. NATIONAL MUSEUM BULLETIN 104, PART 8 PL. 10 





ROTALIIDAE OF THE ATLANTIC OCEAN 


FOR EXPLANATION OF PLATE SEE PAGE 155. 


Figures 1, 2. 


PuaTeE 10 


Eponides exigua (H. B. Brady). 70. Off east coast of United 
States. a, a, dorsal views; 5, 6, ventral views; c, peripheral view. 

Eponides frigida (Cushman), var. calida Cushman and Cole. 
xX 70. Off Pocasset, Buzzards Bay, Mass. a, a, dorsal views; 
b, b, ventral views; c, c, peripheral views. 


. Eponides (?) lateralis (Terquem). % 40. Newport Beach, R. I. 


a, dorsal view; b, ventral view; c, peripheral view. 


. Eponides punctulata (d’Orbigny). 35. East coast of United 


States. a, dorsal view; b, ventral view; c, peripheral view. 


. Eponides repanda (Fichtel and Moll). 100. Young. Coast 


of Belgium. a, dorsal view; 5, ventral view; c, peripheral view. 
155 


PLatTe 11 


Figures 1-3. Eponides umbonata (Reuss). East coast of United States. Figs. 
1, 2, X 70, Young specimen. Fig. 3, X 30, Adult. a, a, a. 
dorsal views; b, b, 6, ventral views; c, c, c, peripheral views. 

4 a-c. Eponides repanda (Fichtel and Moll), var. concamerata (William- 
son). (After Williamson.) a, dorsal view; 6, ventral view; 
c, peripheral view. 

5 a-c. Eponides (?) tuberculata (Balkwill and Wright). > 120. (After 
Balkwill and Wright.) Off Dublin, Ireland. a, dorsal view; 6b, 
ventral view; ¢, peripheral view. 

6a,b. Eponides tumidula (H. B. Brady). X 75. (After H. B. Brady.) 
a, dorsal view; b, peripheral view. 

7, 8. Eponides wrighttt (H. B. Brady). Fig. 7 (After H. B. Brady.) 

a, dorsal view; b, ventral view; c, peripheral view. Fig. 8. 
(After Heron-Allen and Earland), Plastogamice specimen. 
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PLate 12 
Rotalia beccarii (Linnaeus) 


Ficures 1, 2. (After Plancus (Bianchi)). Original figures referred to by Linnaeus. 
-7. Series from Rimini showing the development stages. All x 40. 
a, dorsal view; 6, ventral view; c, peripheral view. 


« 
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Fiaures 1, 2. 


3 a-c. 


4 a-c. 


5 a-c. 


6 a-c. 


eo 


8 


PuatTe 13 


Rotalia beccariz (Linnaeus). Fig. 1, x 50, Off east coast of 
United States: Fig. 2; < 75: Off coast of Belgium. “a) a, 
dorsal views; b, b, ventral views; c, c, peripheral views. 

Rotalia beccarii (Linnaeus), var. tepida Cushman. > 100. San 
Juan Harbor, P. R. a, dorsal view; b, ventral view; c, periph- 
eral view. 

Rotalia (?) perlucida Heron-Allen and Earland. 60. (After 
Heron-Allen and Earland.) Off British Isles. a, dorsal view; 
b, ventral view; c, peripheral view. 

Rotalia rosea d’Orbigny. X 55. Off Cuba. a, dorsal view; 
b, ventral view; c, peripheral view. 

Epistomina elegans (d’Orbigny). 50. Off Fowey, Fla. a, 
dorsal view; b, ventral view; c, peripheral view. 
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FiGcures 1 a-c. 


2, 3. 


PuaTE 14 


Siphonina reticulata (Cajzek)(?). * 100. Coast of Belgium. 
a, dorsal view; 6, ventral view; c, peripheral view. 

Siphonina pulchra Cushman. 100. Fig. 3, Montego Bay, 
Jamaica. a, a, dorsal views; 6, 6, ventral views; c, c, periph- 
eral views. 


. Siphonina bradyana Cushman. X 40. Off Cuba. a, dorsal 


view; b, ventral view; c, peripheral view. 


. Stphoninella soluta (H. B. Brady). X 75. (After H. B. Brady.) 


Off West Indies. a, dorsal view; b, ventral view; c, periph- 
eral view. 


. Siphoninoides echinata (H. B. Brady)(?). > 65. Dry Tortugas, 


Fla. a, side view; b, apertural view. 
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PLATE 15 


Fraures 1 a—-c. Cancris auricula (Fichtel and Moll). »% 75. Off Fowey, Fla. 
a, dorsal view; b, apertural view; c, peripheral view. 
2 a-c. Cancris sagra (d’Orbigny). XX 70. Off Fowey, Fla. a, dorsal 
view; 6, ventral view; ¢, peripheral view. 
3a, b. Planopulvinulina dispansa (H. B. Brady).  10.. (After H. B. 
Brady.) a, 6, opposite sides. 
4, 5. Asterigerina carinata @’Orbigny. > 55. Fig. 4, Havana Harbor, 
Cuba. Fig. 5, Dry Tortugas, Fla. a, a, dorsal views; 6, 5b, 
ventral views; c, c, peripheral views. 


160. 
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PLaTE 16 


Ficures 1-3. Amphistegina lessonii d’Orbigny. X 45. Figs. 1, 2, Dry Tor- 
tugas, Fla. Fig. 3, San Juan Harbor, P. R. a, a, a, dorsal 
views; 6, b, b, ventral views; c, c, c, peripheral views. 

4 a—c. Cymbaloporetta squammosa (d’Orbigny). > 50. Montego Bay, 
Jamaica. a, dorsal view; 6, ventral view; c, peripheral view. 
5 a-c. Tretomphalus bulloides (d’Orbigny). X 50. Specimens without 
“float chamber.’? Montego Bay, Jamaica. a, dorsal view; 
b, ventral view; c, peripheral view. 
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Puate 17 


Figures | a-c. Globorotalia menardii (d’Orbigny). > 55. Off Fowey, Fla. 
a, dorsal view; b, ventral view; c, peripheral view. 

2 a, b. Globorotalia menardii (d’Orbigny), var. fimbriata (H. B. Brady). 
(After H. B. Brady). a, dorsal view; b, ventral view. 

3 a-c. Globorotalia tumida (H. B. Brady). X 40. Off east coast of 
United States. a, dorsal view; b, ventral view; c, peripheral 
view. 

4 a-c. Globorotalia truncatulinoides (d’Orbigny). > 40. Off east coast 
of United States. a, dorsal view; b, ventral view; c, peripheral 
view. 

5 a-c. Globorotalia scitula (H. B. Brady). > 70. Off British Isles. 
a, dorsal view; 6, ventral view; c, peripheral view. 

6 a—c. Globorotalia hirsuta (d’Orbigny). X 40. Off east coast of 
United States. a, dorsal view; 6, ventral view; c, peripheral 
view. 

162 
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Figures 1, 2. 


3 a-c. 
4 a-c. 


5 a-c. 


PLATE 18 


Anomalina semipunctata (Bailey). x 40. Off east coast of 
United States. a, a, dorsal views; 5, 5, ventral views; c, ¢, 
peripheral views. 

Anomalina coronata Parker and Jones. (After H. B. Brady). 
a, dorsal view; b, ventral view; c, peripheral view. 

Anomalina coronata Parker and Jones (?). % 30. Off Fowey, 
Fla. a, dorsal view; b, ventral view; c, peripheral view. 

Anomalina flintii Cushman, new species. 50. Off west coast 
of Cuba. a, dorsal view; 6, ventral view; c, peripheral view. 
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PuateE 19 


Figures 1, 2. Anomalina coronata Parker and Jones, var. crassa Cushman, new 
variety. > 35. Off east coast of United States. a, a, dorsal 
views; 6, b, ventral views; c, c, peripheral views. Fig. 2, Holo- 
type. 

3 a-c. Anomalina balthica (Schroeter). > 70. 10 miles south of Glen- 
coe, Ireland. a, dorsal view; b, ventral view; c, peripheral view. 
4. Anomalina edwardsiana (d’Orbigny). X 70. Dry Tortugas. 

5, 6. Planulina wuellerstorfi (Schwager) (?). > 385. Off east coast of 
United States. a, a, dorsal views; 6, b, ventral views; c, c, 
peripheral views. 

164 
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PuaTE 20 


Figures 1 a-c. Planulina caribaea Cushman, new species. 70. Montego 
Bay, Jamaica. a, dorsal view; 6, ventral view; c, peripheral 
view. 

2,3. Planulina foveolata (H. B. Brady). East coast of United States. 
Figs. 2a-c, X 70. Youngspecimen. a, dorsal view; b, ventral 
side; c, peripheral view. Figs. 3 a, b, X 50. Adult specimen 
with abnormal final chambers. a, dorsal view; b, ventral view. 

4 a-c. Laticarinina pauperata (Parker and Jones). > 25. Gulf of 
Mexico. a, dorsal view; 6, ventral view; c, peripheral view. 
165 


PLATE 21 


Fiaures 1 a-c. Laticarinina pauperata (Parker and Jones). X 50. Off Panama. 
a, dorsal view; 6, ventral view; c, peripheral view. 
2 a-c. Cibicides refulgens Montfort. 55. Off east coast of United 
States. a, dorsal view; 6, ventral view; c, peripheral view. 
3 a-c. Cibicides lobatula (Walker and Jacob). 35. Off east coast of 
United States. a, dorsal view; b, ventral view; c, peripheral 
view. 
4, 5. Cibicides concentrica (Cushman). Fig. 4, Young. X 75. a, 
dorsal view; b, ventral view; c, peripheral view. Off Fowey, 
Fla. Fig. 5, Adult. X 55. Off southeastern United States. 


U. S. NATIONAL MUSEUM BULLETIN 104, PART 8 PL. 21 








7 4c 


ANOMALINIDAE OF THE ATLANTIC OCEAN 


FOR EXPLANATION OF PLATE SEE PAGE 166. 


U. S. NATIONAL MUSEUM BULLETIN 104, PART 8 PL. 22 





ANOMALINIDAE OF THE ATLANTIC OCEAN 


FOR EXPLANATION OF PLATE SEE PAGE 167 


PLATE 22 


Figures 1, 2. Cibicides concentrica (Cushman). 50. Off southeastern 
United States. a, a, dorsal views; b, b, ventral views; c, c, 
peripheral views. 

3-7. Cibicides pseudowngeriana (Cushman). X 50. Off east coast of 
United States. a, a,a,a, a, dorsal views; b, b, b, b, b, ventral views; 
C, C, C, Cc, c, peripheral views. 
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PLATE 23 


Fraures 1, 2. Cibicides pseudoungeriana (Cushman), var. io Cushman, new 
variety. >< 580. Off coast of Florida. a, a, dorsal views; 
b, b, ventral views; c, c, peripheral views. Fig. 2, Holotype. 
3-5. Cibicides floridana (Cushman). Off eastern coast of United 
States. Fig. 3, < 40. Fig. 4, X 35, Large microspheric 
specimen. Fig. 5, X 50. a, a, a, dorsal views; b, b, b, ventral 
views; ¢, c, c, peripheral views. 
6 a—c. Cibicides robertsoniana (H. B. Brady). > 385. Off Windward 
Islands. a, dorsal view; b, ventral view; c, peripheral view. 


168 
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FiGures 1 a-c. 


PLATE 24 


Cibicides sp (?). XX 50. East coast of United States. a, dor- 
sal view; 6, ventral view; c, peripheral view. 

. Dyocibicides biserialis Cushman and Valentine. > 40. Off east 

coast of United States. 

. Cibicidella variabilis (d’Orbigny). (After d’Orbigny). Off the 

Canary Islands. 

. Webbina rugosa d’Orbigny. (After d’Orbigny). Off the Canary 

Islands. a, dorsal view; b, ventral view; c, peripheral view. 

. Planorbulina mediterranensis @’Orbigny. Fig. 5, < 75. Off Bel- 

gium. Figs. 6-8, Off Fowey, Fla. Fig. 6, X 40. Fig. 7, 

x 45. Fig. 8, Young stage. XX 65. a, a, a, a, dorsal views; 

b, b, b, b, ventral views; c, peripheral view. 


169 


PLATE 25 


Ficures 1 a,b. Planorbulina acervalis H. B. Brady. X 40. Dry Tortugas. 
a, dorsal view; b, ventral view. 
2 a-c. Acervulina inhaerens Schultze. > 50. Montego Bay, Jamaica. 
a, dorsal view; b, ventral view; c, peripheral view. 
3-9. Rupertia stabilis Wallich. (After H. B. Brady). Figs. 3-6, 
Early stages. Fig. 7, Adult. Fig. 8, Double specimen. 
Fig. 9, Longitudinal section. 
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PLATE 26 


2-5. Carpenteria hassleri Cushman, new species. 
Fig. 3, Holotype. 


6. Carpenteria sp (?). X 8. Off Barbados. 


Ficures 1. Carpenteria proteiformis Goés. 8. Otf Barbados. 


x 8. Off Barbados. 


171 








Page 
Ae Nats AUTICUIRo == 95025 6 -=- ae ee 72 
alayssicola. se lanuling= 9-32-5222 112 
Scenvalis we lAnorbulinge—— =" = es oe 130 
PROBINV UTIL eee eee oe eee ee BE 133 
is Were NH S242 = a eee ee ea 133, 134 
edie Sar vISCOLDISHe oe 2 he ee 13 
PUIGHeCS Es wernt ee. Se MS 12 
altiformis, Gyroidina soldanii_--__-----_--__- 41 
ammonoides. Anomalina=. 22285 -3---- = -— 107, 108 
Nummulina perforata, (Operculina)_____ 109 
penciling ==. 5.2 Hee Re oe ee 108 
PAE STOP IT Ase ae nt te OE a Sa 78 
HOVOOL RTA ae eee ae eee as 80 
STD) DOS eee ee ee ae oe 80 
IGSSO a eee ee eee 78, 80 
Ae eee eee see nee! ee Se 80 
THs es ee ee es 80 
PATTI HISPOPII GAO sss = = — 2S See Oe eae 76 
anglica, Discorbis globularis________-_-_----_- 23 
annulata, Cycloloculina....---222--._--. =. 101 
PORTA ae es eg he See ee 102, 110 
RTO OM CS a= she es ee 107, 108 
ARMIES |S ee ae ee eae 110, 111 
a PCa ne a Seek 2 ten ae ee 108 
POTOUAGA == ee eee eee eee See ee 104 
CRASSA a See See een 105 
(Anomalina) coronata, Planorbulina farcata- 104 
Anomalina edwardsiana-_.--9-- 22-5 =e 103 
ern lieemeee Sa Ser ks oS eee eS 108 
HOCOL Aliases 4 4. Sah aay eee re lll 
SLOWIEOs O1GCS == esas Sree ae ee 198 
PEOSSORUG OSA: == 6 = — eee ee ee ee 107 
PpolsmMonpha=2—— 58 we Fe Pe ee 106 
EMC UU eee ee ee Bee 03 
SOM Claba see eee ee ee ea 106 
PT GLLERS LON tae see es 2 anes ose eee 110 
PAmomalineliqs. 22 9-2. £5) 22-5 S ee 115 
IGT ANIM IG 2a es oe ee ee ee 102 
PANIG HT ALITIIT AC oe ae ee pee eae ee 102 
Agari. By pOnidess A= sae ee 43 
VOSS) tees oo ee ee ee ee 43 
mI cCaAiiin ase eS a 43 
Naraucana, Discorbis__-.----=--------------2-- 14 
Ara pEmiviTN a: 22 = 90 
animinensis, Anomalina.._--2-----=2----52 110, 111 
IDR COND WIRE a ee ee ee 58 
IRTanOnpulina= 2) 9 es ee 110 
laminae ss= an ae eee oe ee 110 
PAI ISLORODOL ATS te se eee Le eS 115 
PATEISTOLOS DAL Ae eee ee ee Soe 12 
PANT AE CMON Ae, 5S ee ee 82 
PROSSOUVICIC at a Seah eee 82 
ASIC OSDINAs 2 oe see ea eee En ee 102 
ASLO eninge 2-28 Se Coe eee 76 
Carinatasoe S-i. f ese Ne ee ee 76, 7: 
PAST CTOGISCUS ee Le es ee See 129 








Page 

ALKINSONIT SOLD OCT ee a es 101 
atlantica, amanckoins == = ee eee es 35 
SUPEriSeD ISCOLDIS= a ee ee 14 
auricula, a, Nautilus__--_--_- AS: So eS 72 
GCancnis ser Ss. Se ee ee eee 72 
Pulvinniling.- se ee ee 72 
SUTICULUSS NN AUIS es eee ae ee 72 
paccata, DO ISCOrhisS=- eee ee eee 15 
IBaAcHlorypSingi—- ssa s— oo eee a 82 
Bapeinay = 2 sae es eee 75 
ealifonnica ee a et eee 75 

IB ARINC eee ae ee ee 72 
palanifornmis;C anpenteris= = — =e 140 
proteiformis, Carpenteria___------------- 140 
balthica.-Anomalings= == 22) = ee ee eee 108 
balthicus sNantilis S22 ee eee 108 
beccani, INSU IIS Se 58 
Ovals =e eres ee es ee 58 
Ghunbinuling) one. 58 
iRotalinas = eee 58 
Streblusis 2 == 53s eee 58 
tepida;Rotalia: 2--=--3_-- 4-5-4 ee 61 
berthelotin Disconbinge=-sees ee 16 
ID ISCORDISS=- <= ee ee eee 16 
Honidensis yD ISconpis= === =e 17 
Rosaling 52 =.= =s2o nes eee ee 16 
berthelotiana, Discorbina_____-_------------ 17 
GUL DOIpaNISIONSIS- = 3 ae == ee 1F 
biconcavar DIScorbing= sn 111 
DISCORD ISS 22 oe ee oo eee 18 
biserialiss Diyocibicidesss=-e=-4-— ===) == 126 
bispinosa, Discorbina chasteri- -------------- 20 
Diseorbis;chasteria === 20 
boninensis;. Whligimass=s2 == eee 142 
DEAdiyanasy Ol NONI a eee ee ee 70 
bradyi, Cymbaloporaas-— 2 —- = 85 
DOC leas a ee ee 85 
Cymbaloperectia— 85 

ID pIStoMmin as ee ee ee 66 
brugesi-slvinderinases==se= = eee 133 
bulloides; Cymbaloporass==2222=22.— == —— 86 
‘Discorbinas = ea eee eee 86 
Osa lina 22 ee Se eer See eS 86 
Mretomiplalwse ss. a ee ee 86 
calcany Riotaliges se seems oan eee 63 
@alcaninas 23 22 es So Sa ee 81 
@alcaninidaess=- teas eee eee <eae5 81 
calcitrapoides, Siderolites___---.------------ 81 
ealidas Eyponidesiinigidaj=——=—- = =e 47 
Califormmicas barging == — = eee 75 
Walvilinerias 2-2 == So ee 37 
canaliculata. Spinlllina == ss-- aoe ee 10 
canariensis hOUaling =) a a ee 94 
Cancrish ese ee eee cae See 72 
SUn Cul gee ee ee et ee See ee 72 
Sacra see Bee eae eee eee 74 


174 INDEX 
Page Page 
¢candeiana, Discorbis==-2s-=--22- 6-5 se—— = 19) ||| "Gymibaloporspoeyisss-ssas— oe 84, 85 
ROSA a> ee eee ee eee 19 bradyi----- eee ee ah ee 85 
Tintin CALI dee eae ee eee ee 19 SQUammosa- - 2 s2222 25a seer eee eee 84 
caribaea. se lanilind== == 22 a cee 112 radiata, Minima Ass. sesso o = eee 86 
CALINALa VASUCHIZORIN Aas a> = en ee ee 76, 78 SquamImMosas 22: 22. See eee eee 84 
Spinillina obConiCa=== 9-2 = ana — ae ee 6 tabellacformis 28 ----=- 222 2225. = eae 85 
WiVlData-0 2-2 ee ee 6: |. Gymbaloporellaz.-_=.--22 = == eee 85 
Gatining.= 26 ope = ea ee ee eee 113; |) Cymbaloporetita=-- == 2= a a eee 83 
Garpenteniaa secs ne ee eee 140 DIAG Vins = Se2o se eee 85 
bpalaniformis!2 22-2... See 140 SQUADIMNOSA aoe ese oe eee 83, 84 
Mrocelfonmis=s=-— = vase ece ee ee 140) ||| (Cyammbaloporettidae:-=_2-— == ee 82 
hassleriis = he eee eee TANG decorates. pall linia) S Se ee ae ae ee 9 
MONLICULALISS oe eee eae ee 141 | densepunctata, Spirillina vivipara___--.-_-_- 4 
PLOLCMOLINIS S22 = a eS 140 | denticulata, Spirillina limbata____-.__._____- 8 
UUbHiCHIALIS S22 a eee ee 141) depressas) lan Uline ae eee 112 
WPROPOlA= =e ee eee 1350) diaphanay elanulina == seo. =) eee 112 
chasteri, bispinosa, Discorbina___..----_____- 90) i dista. | Gyipsinavesiculabis==—se==== ase 136 
MIsconpiS sao es a ee es 20 IDISCOLDIND. Se ea Sate 12, 34, 67, 76, 90, 103 
DISCOLDIna@s = = = ee 20 erthelotis=.--s)= = ee 16 
IDiscorbiss2 5-2 =e 2S {6 SS 20 berthelotiana==== === == eee 17 
@ibicidellace 22222 252 esse Se eee See 127 biconcave eet! ore ae ee 111 
Vatlabiliss22° 325.2 See se ae ee 127 bulloidesass) ss 2! == a eae 86 
Gibicides!..5. 2-=-=- 5 -2= = 2 Eee 115 chastenl: 3) Sees a2 Se on a See 20 
CON Cent CAE a= ae eae 120 DISpiNnOSass== a2 ase oe ees See ee 20 
O03) G20 eee 122 globigerinoldeSa2=—= == === ee eee 76 
lobatul ape seen ae 118 globullaris®=s25 222252622 ke eee 22 
PSeudOUn? chistes === = ee eer 124 irregularis=2 5.02252 se sesecc 2 = eee 23 
LOU Lee See ae © eet ee eee 125 mamillass-Sc Se esse See 23 
ROU COTS ieee en ee ee 115, 116 mediterranensSise=22=—-se ses eae eee 24 
RODCLLSONIAN A= a= eee See ene 121 millettit= = 22 225222 eee 24 
SD Qe 2= 52 = ons eos eee ee ee 125 MInwtisstma-4=: sa oe eee 20 
Ci pic dingke= =e aa DSP SE Re Ee 115 Mitlda = =-- sess ee a ee 26 
complanata, Operculina..__--..-.---.-_-___- 108 onbicnlarnisecs a= 5-2 eee eee 28 
concamerata, Eponides repanda____________- 51 DATISiGnS1Se aes eae 2a, 2. 2 56 
Pulvinulinayrepanda== 22 oa eee 51 TiMlOSa= eee ee ee Soa eee 67 
Rotalinas:-22- s2--=- Se ee. Se See 51 TOSACeg Jae 2. oe ae ee ee eee 13, 31 
WeLDUlans:s* aS ee = ee ee 51 SelSCYeDSIS Ses oe eee eee 29 
COD CHMtn Casi Ou ICI CS eee 120 fiberculatae. = s=— eee oe 55 
Hponides~sa2 ses ae eee 43 GeO Os S10 Fo Ua ears eee eee 22 
Pulvinulina= ss. 62 ase ee 43, parisiensis, berthelotiana___________- 17 
Mrincatulinay === e= ee eS ek ee ee 120 vesicularis, globularis-_...=---__ 22-5 22 
CONCINNA SD) IS COL DIS se aes eee es 21 Walvulata.S-<5 2 = te soe Se ee 33 
@onicospirillina== -=-- 2 === poe eee etre an 10 VOLtnI COSA 2. Aas fe She a es ee 34 
conoidea, Spirillima-_------ ee eee 10 VeStiigee 2 sees oes lars eee 44 
eoras run cating === == eer saat lo 19 WE ein hits = os Senn © eae ee Ae ee 56 
corallina, Polytrema-----_- eee be 2 144 DISCOLDIS=s==— === eee a aie) le 12 
@ormuspira==- 225-525-5225 Sa Eee ee 2 adviens. === ake hp als ea eee 13 
perlorata see = hao te ee ee eS 5 araucanaes= == oA ee oe LY es eee 14 
coronata,pAMOmMalind====-—s a= nase ew eee oe 104 Ailberuieees =e RG eee aes oa eet 8 6 14 
GLassa--AMOMmMalina == === eee ee has 105 paccates= = a==== ald). soe dC 15 
BJanorbulinas sae ea 154 benthelotist = =-.<-5.- ee eee 16 
fancata) CAmom alin) essa eee 104 floridensis's-s=02 2.422" ees eee 17 
cormupata; batellina esse ee fee eee 11 biconeavas..- =. => a ee eee 18 
crassa, Anomalina coronata_-_----_-----_____- 105 Candelgnat.\ sa 2.2 ><) 25 ee eee 19 
cultrata, Pulvinulina menardii_-----________ 93 chastetle”. =+2222 5.4 =) es Soe ee 20 
Rotalingts2 5-26 22 -a52 seo ft Sees 93 bispin Osa: 225234) ee ee ee 20 
@y.clocibicidess==ss-— = ee = ee eee 127 concinna f-= 31-8 bee ee eee 21 
Vebmiculatata. Se =2 2-2 Shans aie EL 128 floridana 2-22 ==" 2255S ae eee 21 
Cy clolina=s. o22 ees ae See ee 2 clobularis= 222-62) 4S = ae eee 22 
Gy cloloculina==: 22-2 = es ee 101 anplica2 222s Pe eee 23 
AMMA a s==s ee SEH MTS pares 101 Mamie Fe eee ee ee ee ee 23 
@yclospinat =. -c- fo ae a eee 42 Medi terranensissy sass a= a ee 24 
eylindricum Poly iremas sss eee eae 143 milletiii-tc=]s- 2. ee ee ee 24 
Cymbal loponaaas se ae ee eee 83, 85, 86 Mine et! oS ee ee 25 
PRadyA een fe ee oe ee A eee 85 Nifida2 = =+2. = =) ee es ee eee 26 
PUllOld eS!) 32 eee es oe ee ee 86 obtusa ee eee eee ee 27 








INDEX ] 75 
Page Page 
IPISCOLDIS;OUDICUIABISS ~~ 212 ae 2 See oe 7 | fareata (Anomalina), coronata, Planorbulina. 104 
SeISAVONSIS! ceaae = =e eee ee 29 (Truncatulina) lobatula, Planorbulina___ 120 
MAMISIGNSIS tos an ea eee en woe essoeee 29 | fimbriata, Globorotalia menardii-_-____- Be 94 
Dabellitonmiss sess". ee ee See 29 Bulvinuline menardiie ss ss== ose eee 94 
OURAN eons eee Ee 29 Sipboning: 284-62 2 20e eee eee 68 
MIRROR DIS ee eee eee et eee 29 | flinti, Epistomina__-...---_- Se. ee 66 
MolyrAp HES: =o! ee ee SON AIT hii eAN OM alin ae seat a a ee = eee 108 
polystomelloides== 2s aes. et Ee eee 30 ehoridans,| CibiGides-=—— == = — eee 122 
PRACERN Ee aes sen ee ee So ece eee 30 DISCO DIS Se se ee 21 
SUIDARA CANA he essen Es oe 32 ‘Erin catulinae 282 3 se ea ee eee 122 
MALORNIACUIATIS =! - 2" 2 3 eee 2 Ue mi 33 | floridensis, Discorbis bertheloti_____________- 17 
UIE O sees eee et je ee ees 25'_|) foveolata; Amphistesina:—=- —=2-222=- 5s aes 80 
WUE GAS See ae eh AL oe ee 33 Anonialing=2-= 55-2 See lll 
ESI CUIRRISs = ere teen ate ots eee eae 13, 33 iPlanuling: 33-2 ee eee eee 111 
Pisrde nied aes ee ee ee 34 | frigida, calida, Eponides______---------- = == 7 
MSCOLDISINAG==e seas eae SS 10 iponidese- oer ea 8 eee Lf TA oe 45 
jiscorbula ariminensis- --=.-.=.--=--2-=2.-2: 58 Pulvinuling 5-23 es ee eee eee 45 
discus, Gypsina vesicularis_-_--___--._------ 136) | fibbosay Am phistegina..- === == eee 80 
dispansa, Planopulvinulina---___---_-_-_-__- 5% |) sGlobigerina =o oss ant She eee 90 
PUVA oe = eae ee a a ee 57 | globigerinoides, Anomalina-_---------------_- 108 
fdormvilleieeliatispina_-2. 2-15 es 82 Discorbinas=—. ses ee oe eee 76 
MDS CIN aR WN soe ee eet ee eee Sos es 140); Globorotalia=5= = = s2—5-esr = see 91 
VN DICKIES see nak Ts a Se Lee 126 hirstitae ts fe +a ee ee 100 
pISeMalis= <= see Oa oh oa eee = 126 MONATGH 5 Fa Se es sae eee 91, 93 
erhinntapelanonbulinas>---2-_ 288 22222 es 70 fimbriata. = — = eee 94 
MEPHONINOGIMESE fof. = aS. Sane Hee ee 71 Scitnlat=- a ee 101 
ecoadorensis, ,Rotalia..-.. 2... .22- =: 2 _<- 53 truncatulinoldes:--- = ee 97 
edwardsiana, Anomalina---_--_------- -------- 103 Gumi aoa ee ees 95 
Rosalina__--_--_------------------------- 103))|\) Globorotaliidae 2-5-2 = = s-- es eee 89 
ehrenbergii, Eponides umbonata__------__-- 54 Giobotruncanae ee ee 90 
Rotalina__--_----_----------------------- 5 jinnacans- =! == eee Lae ee 90 
elegans, Epistomina ---------------------_--- 65,66 | globularis, anglica, Discorbis________________ 23 
Nonionina_----------- cae cea ee ae 108 Discorbins Sele! ae, ao ee 22 
partschiana, Pulvinulina---------------- 66 Gee ee a er ees ree 29 
Pulvinulima_-_-------------------------- 65 VOSICU arise. = oe eee 22 
repanda--____------------------------ 65 DISCOLDIS tet ee ee ee ee 22 
Roatalia) Cburbinulina)s == -- ene. 2 == 65 ReSAlinia ee eee a eee 29 
Eorup ee eo : oa globus) Giypsinas: = —— = = ne ee 137 
pistomelia inte so es aM ee 67 | groenlandica, Planulina_--_-.--..----------- 112 
Mipistomting.-__-=-—---—--=--=_=--------------- Gt | eroomil, Spills... = 2 re 9 
RI a ne . 66 grosserugosa, Anomalina_-_-_------..---------- 107 
elegans homewares cts, a, roe 5 cee 65,66 erossouvrel, -ATmatlGiella 5 see 82 
Pe Sa eae ee 66 ; re 
2 Gy psina®.-- -£ === a2 eS ee 135 
panisciianaa so-so ae 2 ee 66 - 
: globulus2 222: = 44 - sae eee 137 
ROCA DIS= = eae oe ee eS 64 : : 
‘ inhaerenSs: == 23 tse ee ee 134 
ERO HIG eS Sate 5 oe ee ee eee 42 
2 Pia ea ee ee eee 137 
Suan = Saas = oe a eS Eee 43 ; 2 is 
as 43 VWeSiculanis=:- 258-22 ae eee 135 
gee eee a eee 3 Gigante ees seer, ees aN 136 
ee ET EO Ge che nap RE a ‘ GISCUS oe =e ee oes oe ee 136 
FTO Cs) ee ee ee 45 ae < 
Pai eee ee ne ll gs Cs 47 (hy Odin ae en eee == 37 
9 = OLDICUIALISE =e. ee ok ee ee 37, 38 
Raienlisme. a= == a= een nee 47 = : 
Sol dant 22822232 = ot ee eee eee 38 
MUNGU bao ee ee = ee ee ee 48 ; : 
5 alfiiionmiss ee oe ess 41 
DYSmACn eee eee eee eee 49 sr 
DiGila= ate 5 Se ee 40 
Tepanda. ——--=2.--2.= ee ae 49 pa ; ; 
- haliotidea, hamanckina--=-52=- === a 36 
Goncanteratas 22 <9. oe ee 51 Sore ; 
PU vind ine 36 
Te pan GUS ae S22 see ee ee 49 Z 
SCHTGIDOLSHI 2 seer eae eee Ae Te 52 | Halkyardia___-___- pee ea Say See ee 85 
PIL GEICO Int aD a eae oer ee ea I Es 55 | hassleri, Carpenteria_--------._.--_-_------_- 141 
‘vcnattathl Cite =! ee et ee 55 | heterocyclia, Planulina_-------.--- eee 113 
AIIM HORALA oe ene aan ee Oe 52, 53 Heterolepa-- -------------------------------- 116 
ehronbereite 22. eee al may il hursuta,,Globorotalias. +=--2--- 25" S2e" eee 100 
niente ee se Be Soe oe 56 Rotalinassss Sess see hee ee 100 
erinaces sPulvinuling:-=--2. 2) ese et 34 | Hlomotrema---—- —---==_--=-* == === 142 
Bross laniilingee to. 2 ee ORR 113 GET | UL a 143 
CxAguA, bE pOnides.2=-55-5- 55-2 seen no eee 44: Slomo trend dee a2 eee so. B ee e ee 142 
Be payin ve as eee 2 es ek 8 ee 44 inceratas SaLVvinulindes --seene nee ea 43 


176 INDEX 
Page Page 
inhaerens,-A'cenvillina=—- = 2 = 133, 134 | minima, Cymbalopora radiata__.____________ 86 
Ghypsing 4s 3252 eet ee ee 1347) Minutissima Discorbings---o 2) ss ee 20 
Introduction === 24-o= =<" ee Be Se ee 1 | miquelonensis, Truncatulina________________ 120 
10) @1bicides pseudoungerianasa===s5 555 Sn el2o) |) ITA N ID ISCOnISe= ee ee ee ee SLUTS eee 25 
InrerUlanis; | SCOLDING. ees eee 23 | monticularis, Carpenteria______.2..-..--____ 141 
ASSERT SS GOTO gp Re was] 01 2 ee a AO. IN GUG OSS = ae ee ee 42, 57. 72, 81, 115 
Tepandaeo_2- eee Se eee eee 45 aunicula jase * See. ee = 72 
IS VISAUA wel aAD LI ae ae ee ee 113 auriculus_______ a now a ee Se 72 
amanckina* == =292" 22 -ee ee 34 Daltjhicuss=-228s 32222 e on a ee 108 
Stan tica==-cu" a= ee 35 Deccan hese as 8a Ola ee ee 58 
haliotidess" = 6242 es eS ee 36 lobatilus 2-59 2 o-35 2 ee oe ee 118 
SCA Da =2 3% Bete Se a is a 35 MODAN GUSE kee te eee aes Sy Res eee 42.49 
VGNULi COSA. tases ee ees aS 34 Spen cleric tee tec eee ee 81 
lanvata, Elanorbulings = ese. 2 eee 1330 lisNeoeribrellas112 Mae se ee 28 yt yok ee 76° 
LaberalisssBypONI GES Soe =e se ee AT Me nivida a iSCOL DIN Aas eee ae eee eye! 26 
Rihvinwlings 25222 -- == e e 47 IDISCOEDIS= =e As an ee ee 26 
IGUCSGOL MIE, syobeM bboy = 6 RO Galina: ee 2 So ee eae 26 
Waticarinind ==. 2982 Soe eed ee 13) |/SnitidulayGyroidina soldanti===ss--05—=aase 40 
DAUperalanat 2222 nee ans e ae eeees 114 Ro talia=e a= cee ea ee a See ee 40 
leptodenmna, vel aniulinap ase eee Hiss || nodosa Spirillinges se ee 10 
JESSOMMI PANN MIShe Sin) hea ee eee ee (8.50 wNionioning eleganshas=. 2.4 a=a ae ae ees 108 
limbata, denticulata, Spirillina_---_________- 8 | Nummulina perforata (Operculina), ammo- 
SOREL yee ee pe ee et ae 7 TOL CS kee te en fee ee EE Ee ee ee ee 109 
ind erinas= cpa eee te aa eee 1S3h | INI Ties Sees a ee ee eee 82 
DIU CS 1a eee ee See ee eee Oe 133) | Sobconies,(carinata, Ss pirillima a eee 6 
linnaeana, Globotruncama__-__-.---_________- 90 Spinilling ss Ss2 2a ee re eee 
Rosalin giant] a2 228 sees Se 905| "oblonga scabrassemlvaniuilin ae 35 
Mobatilaesea sa. AS eee Ae ae 2 ee AS ODEUS S91) 1s COG Disease eee ee 27 
lobatulas Cibicidesse=s—-==—sae ee eee een i Sal Omphalop hac sas teen = see eee eee 7 
Planonbvlinasss =a! eens es 120s), \ODeLCUILN a 4st ae it eS ee eee eee 2 
farcata, (Truncatulina)____._.._____- 120 AMIN ON OL CS se ee ce ee ee 108 
SeLpul ass Sia: oe ee a ee Se 118 | (Opereculina) ammonoides, Nummulina per- 
Brun Cabwlin pes Ao eke ee) 118 foratae £4. So * SS ne RA Re ge ae ee 109 
VOD Aus sN Ate C US eee ee ere ae 118) | MOperculinaycomplans tases sass ee 108 
ONG EI SiSy osha bbat Ss eee ee ee ee ee LOM | orbiculaniss D isconbing=sss= 4552 =e 28 
MATIN ase DIS COT DUN amass = ee eee eee 23 IDISCOLDIS Save se ew eae ee Soe ee 27 
DISCORDIS=-02 = to eee eet ae Ee 23 Gyroiding- 2-22 a ee eee 37, 38 
RO valiT aaa me ee nee eee Ae 23 Rosalinae= == eS ee 27 
MATCATIPILENA mo DIE yee ee ee ae 5,8 Rotalia. 24204) 5-52 ea 38 
maunvanayelanuling=s2== sh o=5 > os ee eee 113 SelseyensiSssOiSCOLDIS === ee ean 29 
mediterranensis, Discorbina__-___-_________- 24° SOrbitolinal 32-4 es ee 82, 135 
DIsconbiss: S22 ee es ee eS Ne Fe 24 sphaerulata, = 6- eee 82 
IP an orp wlinae sees = sae eee eee ee 129 VESLCUIALIS =. eee ee eee. se eee 135 
FROSal irae sek aaa: a Madea ore 24 | parisiensis, berthelotiana, Discorbina turbo-_- 17 
miegalopenttass eb] amu a eee ee ee a 113 DIS COMMING) = a es es 56 
IWiegalostOming ees - = eines ae ee 34 IDISCOLDIS= === See ee ee eee 29 
menardii, cultrata, Pulvinulina______-_----_- O3m |ppanisehianay hpIShOmin ales = = eres 66 
HIM TIAbAy GLOW OLOUAM a a 94 PulVviniwling se so ae eres 65 
IRUlvinuling! asses) eee eee 94 CleganGhs 22: ee SPE ree 66 
Globorotaliat = 2 22 == Se eee 91. 93 ROAM aye. so ences Sean ok ae 65 
micheliniana, Pulvinulina repanda__-~---- OF a ppatagonicaePullvanullin a a= ee 101 
pauperata, Pulvinulina repanda_______ 113,114 | patelliformis, Discorbis__-------~------------ 29 
Pulviniwlina= 5222s ese S23) 2 ee OL a RatellinagS:32 = 32 222.2. eee ee 11 
TEDAN Gale Sees eee ae eee ee 91 COMMU Gat aes = ane ns ee eae ee 11 
RO tall ae ene mete en ee ee Ol patiperatar leat Canning = = See 114 
TUM aya eee ee 91,95 Pellatisping 2) 32 eee es ee 114 
TMEXACAN A VOLALI AGE dee eee ee ee 41 Pulyvinwling' 222 ee ee 114 
MiIchelinianaweUlvainin ass ss= = eee ees 97 NepAnd a wMENAnC ieee 113, 114 
TEpanda, Men abd ss ae OF: “Bellatispinates: 222 2s 8 i ee ee 99, 113 
MCrOpPeNntas, -ClanUliNnas== === ee oe 113 douvilleis = eS Se 82 
WILE POLAS = aon ae ae os ee ee = See 142, 144 paliperatas 5.88 =" 5 ee ee 114 
MTN ACO See a ae 2 See ee ee eee 144s | perforata © OLnUSp irae === =e eee 5 
MOD Tae see ts St ae el tee Ce ee 142, 143 (Operculina) ammonoides, Nummulina__ 109 
MUS tii; DISCOnbIn ass ee ee 24 Spinilllings_2< 22-22 SoS ee ee ee 5 
DISCORDIS See ee = ae eee is eee DAA OTINO XS yk) AUT eee a ee 113 
Miniaccas Vinlleponas se — sa ee eee 144°) |/perlucida; Rotalia 2) =n ease ee eee 63 














INDEX V7. 
Page Page 
HERMAN, MOISCOLDIS sae ee = ne eee 29 | Pulvinulina____--- 34, 42, 57, 64, 72, 75, 90, 91, 113, 127 
ASH ATIGROSUOMUIME 2s oe Se ee eee 12 ALCA SS: 22 ee oe ae ee oe 90 
ETACCIILN Lae sere oe toe Sand Bo ee See 42, 64 QIN CUA s en oe ee Ln Se es 72 
Planopulyinimling!\e2<- = Se ee 57, 127 Goncentrichis 225 ee Se 43 
CISPATISR=s en eS Sates PA. Sa 57 Gispansa:* sa -sthey 3-2 cr Se ae oe 57 
planorbis;DIscOrbisS. = -5.=-.a2 == 27 ee 29 Glepans! 242 2 a ee See 65 
Pisnonbulings-222-- 2-22 = 68, 70, 103, 127, 129, 132, 133 Dartschiana. 4.2) 6.5 see 66 
COV AL Seer eee oe ee Son: SRE OIE 130 ONIN AGRA. eee = ihe ls eee er 34 
SIM LAGE SS eee =e eee ss SP ee 110 OXI Gt a2 tc eee ee ke Oke ey ee 44 
COLOU AR ate eee ee el ee 104 [rigid ans eve Se Ses (ei Seleee 2 eee 45 
VELA = a ae oe ee ee eee 70 aliotiden ms. te 2a se eee 36 
farcata (Anomalina) coronata____________ 104 iNCerataee. | foe eee 43 
(Truncatulina) lobatula_____._._____ 120 karsteni 22-55-2528 te eee 45 
AAG aa ae ee ee 2 ee 133 lateralises 25/2 s--- SE = eS 47 
LODE UU ate eee eee ge Se ea 120 Men ardii=s a3 la- Pees ee eee 91 
MIeCILENPANENSIS= S=. Sa 2 es ee 129 Gultra tees oe eee eae ee 93 
TeUMACHIAtss ee. See ee ae 132 IM Dr ata see = et ee eee - 94 
El Dae aes he ek Ue 2 eee SE 137 ULI Ly Sete Si a Bs ee 91,95 
MOMIICH A base a eA ed te 2k eee eee 32% 128 michelin aries = =e ee eee ee 97 
AMO nO Te Lae Se ee ee A 133 oblonga. scahrass 22 sae) sce ee ee 35 
IMHO DUNG mts Soe see ee 128 pantschians,e.* Sess ees ene Dee 65 
RIGMOLOUMMOIeS as 22 a = ae ak Se 132 patazoni ca. 84 l— aoe eeeet sas. ee 101 
AIAN ee eee ee he A ee 91, 110 DAUDCrALa = oe eet ee eee 114 
SUD SSICO IA eae ree om oe ee ete Pet hea eee 112 Dunctulata: *<2 «ees. eee 48 
SUMAN C NSIS] senna ee St See Beegeey een 110 repanda. +: => =~ =e a eee 49 
Ganlodedesses = 5. 22): <P ah ee 112 > Sconcamerata: 23.2 -> See ee ee 51 
WepRessareswues Ahr te Po bes Le eS 112 Clegans =. Sa PT ee eee 65 
Cap Wap enn SLR 2 we 112 karstenii) 5-9 2: tact a ee 45 
ClO seen Oats ee ee ees bee 113 Menard ---- sos SSO ee ee 91 
ROMCOMUA MC ee! Soe ake Se eS 111 TmIche linia see ees 97 
SLORMIAN GaGa: atta Be 7 A. SEIS See 112 pauperatas. = -- eS a ee 113, 114 
ELETOCY Clin oe ee ee Ss 113 punclulatas ===) ee eee 48 
PREVI CALAN. ee tie ee ee 113 Scitulalt= 28 se eee es ee eee 101 
leptodenmas— sev) 2s a ee 113 ENUM GAUL O] CES eae ee 97 
SUERTE Vek A eee eee SS ee eee 113 Gumi das See ee eae ee See 95 
ETE CAO DEM TAG ae ee esos ae 113 Timbonabaeseos — Saas eeeeee en eee 52 
RUUCEO DCHtASS === <2! yeu ee eee ee 13) |) punctulata, Amomaling--- 2 sa- == see sees aes 103 
DEDNexasase ose! = 1h Pee Nee 113 BONG Gg! aes ee ee 48 
SO a ee eee ete 113 Pulvinulinae oe 2 oes Noe eee ees 48 
SDURehOCHALIS =o) = ae ewe: BOs be eee 113 TepANG Asse ee ee ee a eee 48 
OTIS = swepse fers hw ct ae Wat AE eee S 113 Rotaliauwo’ s2-0 See Inte ee 48 
Nytle lens Ori! shen ssa ee eee LTO Tr b ta larisiete. eaten ee es See eae cee Me 144 
Platyoecus.___--.---------~---------_---_--- 12> eoemmAeA AE ponides: 2 os. ts cot on sana eens 49 
poeyi, bradyi, Cymbalopora_-____-------_---- 85 radiata. Amphisher nase eae nee ee 80 
Cymbalopora stER RS SSoSee sas SstesSsssa5S= 84, 85 minima, Cymbalopora____-------------- 86 
Epes Sic ss aaa a 84 | refulgens, Cibicides......---_-_----------- 115, 116 
squammosa, Cymbalopora- Se ee 84 aMMPRCSVTHIA oo 116 
Be Greha, oe le SP ea ee moe MESUIATIS EN OIS UOT ae ee ae ees 64 
POLYM MES pDISCOLDIS= eee oe ee 30)s he , M ee 51 
polystomelloides, Discorbis_________________- 30 eee eoncamer ata, See aaa 65 
Polytrema eee Ye eae ee eee 142, 143, 144 elegans, Puly inulina MS 2k eer are) o 
COral iris see Ses 2 ee ee 144 eo = es Bel te OPT CRA ny ee aa 2 
z P Karsteni- eu vanmling == ae eee 45 
CylManiCuM 2s sete ee 143 oe ae vans Se Pee Z 
MEPS TR bene Se tay ee 143 menardii, micheliniana, Puly inulina___-- 97 
pauperata, Pulvinulina_____----_-- 113, 114 
IROL KEES eee n on ae eet el. eee ee 115 Nh ee 
: : BULvinUlinas ates sae oe ee ee 91 
IEGROSD Ila tees set bon ee ee 103 ae 
OUHBGR EL PD ISCOLDIS: -225= = =2 oe eS oe 30 Pulvinulina __-- We cs hy ete ake ao 
proteiformis, Carpenteria____-_-_-___-_-_-_-- 140 punctulata, Pulvinulina.---.------------ 8 
halaniformisse2.22de0- faouecepandus EH ponidesese=o2 =.= nes 49 
Peeud opruncatilinas=- 2-28-52 552.see ee 115 Nautilus = - <2- <2 2 --<— 2522 2 42, 49 
pseudoungeriana, Cibicides_________________- 1A reticulata Rotalinige= seen ess ade eee 68 
HOMCDICIC CGaee eto 2 te ee ee 125 PSU YOE OTN eee oe eee ene 68, 69 
ern Catt hini eee ss eee See 124 Abs rte CSA DUA 2 ere ee 7 
muichella- Rotaliase = — -s= 4 a ee 64 | retinaculata, Planorbulina___-_-_------------- 132 
Palchra Siphoning=—. 2 == as ee 69o herimOsassD1SCOrbina= cs — > ==> a eee 67 








178 INDEX 

Page Page 
robentsoniana,|Gibicidess-- = ee = ee 121° | Subriim Homotremas os = aes 143 
‘Rarincatuling ees" 2 ee. ee eee ee 12) pugosa,y Webbinges=-=o2s 025 2) J. ee ehen Dane 128 
TOSACEA ND ISCOLDIN Ass ee 13,31 | runiana, Spirillina vivipara_.______..__=_____ 5 
selseyensis, Discorbina__________________ 20). Sup ertiat 2222S en 22 see ee 138 
Bosalings 2222s a 12, 37, 58, 83, 86, 90, 103, 115 Stabilis. ------------------------2----- Boe ioe 
ain Gillani tees oS ee er Gs), SUD ON DLC 9 Se ee 138 
bertheloti_.__...___- 1 5 Ohi amie 16 |) Segtay Cancrise 2-7 ee ee eee 74 
Bitligiclos aera ce oe ms er here see gg | Scabra, Lamarckina____- Soo eee a ae 35 
CATON ala! ae Lh ar ee ae 19 Polvinwlinag oblonga a= =e 35 
GdWardsian a’ site «oy ee bene, GPa 103) | Schmelbersii; Bpomidess= ===) a=) ee 52 
wlobulariss-!- beg Oa Ng cree 99) | Schiroeteniana Rotalia = 99-22 = === eee 64 
TaheraliSseetto es tate ake) Me a Seyi 47 | Scitula, Globorotalia__--_--_-_-..-2.- = =) 101 
linndcana wee eoee ok ene a 90 Pulviniling. 22ers ee ee ea 101 
mediterranensis__........_..._______._. 24 selsevensis, Discorbina rosacea__________+___- 29 
OUPICUIATION: peti nde Sa ea pe ee 27 Discorbis orbiculariss aes ee 29 
DOS Vie ie Stet tne C ie Ae g4 | Semipunctata, Anomalina___--.___.__-_.._-- 106 
squammosa_____- So een ae ee Se 83 Rotalina__--___-__----_-__---1..-eie- 106 
VAIWILAtaesiee ce ot ane Soe 0 | SCLL Alia, wee ANU TT ey ere ee 113 
TOkaee Rotaline See belek ee 62 | DeLM Ula, COnCaAmMenraines= mee =a ee 51 
RG tala es ale Se eA 62 lobatula Serna cht daea aoe lsat ae 118 
eR uM Ca tullin pee nee wee ee ere 62 Sherbornina- oF Sas a ioae > Pic ee ae a 101 
E atkinsoni 22-525 Se Pe eee 101 
Tostraua, Wwcuncagw@limnas => =e ee 115 Rideralinace lie oe ly a eee eae 81 
NOtal ass ees ee eat 42, 57, 68, 83, 90, 91, 103, 127 Sidérolitesne alk ot Geos ee Sei 81 
beccarii___-------________-____-_.----.--- 58 Caleibrapoidesca. sate eae eee 81 
tepida__----__--__---.-___-----_.---- OU cSiphoninal 2 2S» ol we. Sal | ae 68, 70 
calear_.-_--_----------------------------- 63 bradyand.< 250 2 2 3. eee 70 
Ccuadorensiseseee= ae) So eee ee ee 53 Himbriatac. 2. as he ey 68 
IM @XAT OTs emt e ee ee ee ee ere 91 pulchra) oa. ee Wow Bee 69: 
mitida——-___-_--_-________-_2-_-2=---- a 26 reticulata 25- 5... Bae eee. a 68, 69 

AUG GLU] yes se eens ao ey A ey as a ete 40 tubulosqs-c! he c= ee 7 
orbicularis___--_-_-__-____----__---_----- 885 -ciphoninella.oe bs a beeen ine a eae ee 71 
WDERIUICIG Gs ewe es een eee ey ee 63 SOlluita.<-. alee ee ee 71 
pulchella.-----_---_-----_-----.--------- 64 |’ Siphoninine 2.00) 0a is ee 64 
punctulata_----------___-_________.___..- 48.) Biphoningides. o..@ 12) e017 ce en 70 
TOS Cae ea a oad 62 echinatar.225..8 2 ce 2k a a 71 
soldanii_-----------_--------------_.---.- 38 | soldanii, altiformis, Gyroidina_______________ 41 
SQUuUamim OSAP 2 ee eee eee eee 83. @yroidina 4 22. Ee 38 
trochidiformis® ——2— = = - <9 = <2 --22- = 58 MAULGMas Gyr Ol dina ee 40 
(hurbinulina)\ Sse ee eee eee 64 TOtalia: 2 eee ek Se ee ee he 38 
beccarii_____-_-----------_.---------- Sul sSoldaninaes sts) 214 ee ie Ne 129 

elegans. _----------_-___------------- 65" solute, Siphoninella..-) ae 71 
umbonata.___---__--_---_______--=--__-- 53 AM AuanT CAG ULI eee = a ea 71 
Rotaliatina_____- ~ == 22----2------------------ a1 hb ep): Cibicidess. 2 ae 125 
Ee CO +) spengleni, Nautilus)... 200. 2 este) maaan 81 
FENG Tea Glas eee ee eee 2 | sphaerocharis, Planulina ____.___._._-_---__- 113 
LR) ENO ES ee ee 41 | sphaerulata, Orbitolina_____.________________ 82 
Rotalind ee os Ae ee es DA Sy AAR ea TT no yO oe 7 TTL ae 2, 10 
be@ccariii2=-25-es 22 oes en ee 58 Canaliculatee = s202282< se eee 10 
Cananiensist: 2s oe em aere heen 94 COnoideare 2. =" > eae ee 10 
CONCAM Grades sta eee ae ae eee ee 51 decoratanas- 2-2-0 es eee ae 9 
Cultratia= = a a2 eee Stk Se ose an 93. groomili. = 5-52. Ses oe See 9 
ehrenbergiisees: eat ae ae eee 54 lateseptatassses a2 oeeron oe eee Li A ae a 6 
IIS Ui te See ee Se ee es eee Pa es 100 limibaitals.- ces Se, SRS Ty. As 2 oer 7 
maT) ae eee eee Ie ole ae eee 23 denticulatayie2 5-2 4-3-5 w= 8 
TCI es ee Ae ke a aes LNA 26 Ticid 3 48 Sc bee hs Pee SAS eee em 10 
Partschian as ese eye eee Ea 65 margaritiferds 25250. eee Cee 5,8 
TOtiCulatast = 52 ee a ee 68 Modosass 2 Be te ee ee eee 10 
ROSE Resa e a a= eee Le 62 ObConicads2== kee = a eee 6 
schroeteriana= sas os eee 64 Caring ta) <8 seers 888 ae ee 6 
Seni un Chataae a = eee ee ee 106 pertoratas. 2-2 —-—— Soe a Se ee 5 
CHUA CA LUT OLC Os a re / troCholdes#=s 42 se a ee eee 10 
UM DON ALAE= ne See re a Sr 52 tuberctilata- 2-2 2 eo eee 5 
FUDras Givi pSsin a a oeee. ae eee eee eee 137 WAV DSR as ae ae ee ne ee 2,3 
Mullepora 232 ss! feos ee eee Sis 142, 143 Carinata ce =2' ses 2. Se eee 6 
IPlanorbulina=. hres tee ee es 137 densepunctatas=—=———— = ae 4 
ROlyirem gases see eb ee te 143 ruUniana=— 2 ee ee a ee 5 








INDEX 179 
Page Page 
SAPS TUTE ESTONIA Se ae Oe he ol ee. Gre eee Le 2) gtummidula; Ey ponideSeus. 2 22 -t ae eee 55 
BSIVIEO POUGVSeee ats S e 129 RRUNCAUTLN AS 25 = aos oe eee eee ee 55 
SDOVROOLeM ase pene 143.7 horbinulinas 2. 2. aes Le oe ee ee a 12, 58 
squammosa, Cymbalopora Se 84 | (Turbinulina) beccarii;) Rotalig22 sae 58 
poeyl.-------------.----------------- 84 cleans: ROtaliA merce ce to at aes ee 65 
Cymbaloporetta- Bese B ie aa aS 43, 84 RGtalA aot eee eee 64 
Sie riche maa tate egies et see = EUTLbO sD ISCOL DISS ee 25 
stabilis eoges DE ee ee ule aa 138 130 oe Seen: See ee ae a ee = 
Storilus. ee. en. ede wens es : ve parisiensis, berthelotiana, Discorbina___- 17 
em SG ic 2 SERS globularis, Discorbina______- 22 
NGCCURIEesiee toe aa eh I 58 Purnispinllina E cer Va caeS aee a 10 
subaraucana, Discorbis_.__.________._- Sa! 32 ie team ey SVAN g 2 ioe 5 a ene aie re ae 10 
tabellaeformis, Cymbalopora_______________- 83 ae fess SE area il ieee nee ees 142 
tabernacularis, Discorbis_____.___-_________- 33 a 142 
tenera, Truncatulina..----_-_-= = 53, 125 umbonata, ehrenbergii, Eponides__-__-------- 54 
fans ee lanalinas ee sce <alen e 113 Eponides._---------.-----.---.---------- 52, 53 
tepida, Rotalia beccarii_____________________- 61 Pulvinulina ~~ === ~==--------------------- 2 
BIN GOL See ee Se ks iNet ied te: 82, 135 Rotalia__-------.-.---------------------- 53 
Feretompnalos = sea eo Pirie ee ae 86 0 Ve 6S 52 
niinncctee eae Bee es ee ys eho ahs 86 EEN POLAT DT Ck GUL ee 124 
trochidiformis, Rotalia______.....___.._____- 58 TIENICUISTIS 9 An eH Ue Tl oem eee 141 
feochoides; Spirilling-- 2. 2-- 52-2 e ee 19 | Valvulata, Discorbina____-----.------------- 33 
Truncatulina________- 58, 68, 70, 71, 103, 110, 115, 127 Discorbis__------------------------------ 33 
Bratt cin eee! == Acme he Nia etd Pe ae 43 Rosalinal —-<-- =< == 22 = 2 33 
candeiana_________ Preeti 1 ene Sadia 1). |Meat s oo = ae a es 34 
POH CEH Unt Ca oe ee ae yk ee wohl 190V i) Walvilinerta* 2. se ee 37 
RE ene A raat, J ee Ue oS 19 Galiforni Cas: =. es ee ee ee 37 
GING eee eee ane See toe ne a ie 122i evariabilis.) Gipicl della saws see eee 127 
MOD ESR ELS ee er ne ake Se 2 118 ‘Tyrer birlin ae ee ee 126, 127 
(Truncatulina) lobatula, Planorbulina far- ventricosa, Discorbina______________________- 34 
cata_----_---- Soon ese aane nooo na----5-=--- 120 emake yee ee ee ee 34 
Truncatulina miquelonensis ea sa a 120 vermiculata, @yclocibicides: 29-5 === 128 
PSPUMOUNL ELIANA == == hae a 124 ibwaniiline.---- 128 
“nase *Pie y= lao ee A ek ea ae ee vesicularis, Discorbis eee Se eee eee ere 13, 33 
robertsoniana_____________ os i ih : a 121 te oe So EE Le rs ee 
Hitec Aton et Sh es Discorbina turbos 22 
Tostrata_----=- ae ee Sem Sete ae 8 AST Re 115 yeaa atk fee Cee ch ees en ea oe 
Re at eck 71 Orbitoling! == oe ek ae eee 135 
ee WEE eT FNS VS bioe 53, 125 vestita, Discorbing <=) 2". e 44 
PTT dU eee ee. Hr eae 55 | Vilardeboana, Discorbis. == ee 34 
igOTE NT Ses A a Er ee et 124 | Vivipara, carinata, Spirillina____---__________ 6 
TETAS) NUNS Sa a I i ND 126, 127 densepunctata, Spirillina__-_-_---_+_-_-- 4 
ETGLIOUS HOLE LES tes ot toss ha tl 110 TONIAN ASO DITA he ee 
truncatulinoides, Globorotalia__.____-_______ 97 DSS FOG ae 2,3 
PTviTalina eet. Saeed Ses Oe Laden 97m) willeanis; Aumphistepinaa==-2=-— ee 80 
ESN EST TA ene eee ek See ee 97.) (2Wiebbinas2- 32" 34 ae ees ee 128 
Buberculata, Discorbina..-~-------.-..--.--.- 55 PUP OSA at ee ea ai Ra ee ee 128 
DOT OS soe ee eee eee ee Hoh i Webbuns.2-+ == °= te ee 128 
Sinilingeee see oe ee te Se Eee Ra wD ISCOL DIN eee 56 
fubulosa, Siphonina..—22--------+ = ACRE 7 I DONIGeSS.= ees ee oe ee ee 56 
BumidaGloborotalia==-=-=---- -- 2 eS ee O5elawuellerstont. pAnOmaina. © anes ee 110 
uA uae see See eee 95 Blenitlin as se: ee ee ee 110 
NOM ALGM eee a en Ae eS 91, 95 Mrancaboling=--(-8 52s. - see ee eee 110 








Li 
yy a's 


peak a 











"OOM 


8 01421 2047 


